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As no extended reports were required from the late Director 
during tbe progress oE the buildicg and equipment of the Obserya- 
tory and before astronomical observations were begun, I have 
thought it my duty to present in my first annual report some con- 
nected account oE the history of the "Washburn Observatory ffom 
its foundation, including a brief description of its buildings and 
instruments. 

In 1877 the Hon. C. C, Wasbbdbn announced to the Regents of 
the University of Wisconsin hia intention to build and equip an 
astronomical observatory which was to be turned over to the Uni- 
veraity as an adjunct of the department of Astronomy. The gift 
was accepted by the Board of Regents, a site was selected by 
Governor Washbukn, and the building commenced in May 1878. 
Orders for instruments were also given. In Ojtober 1378, Pro- 
fessot Jambs C. WAtson was elected Professor of Astronomy in 
the University and Director of the Observatory, and entered at 
once upon hisduties. From this time until his premature death, in 
November 1880, Professor Watson was chieQy occupied in com- 
pleting the main building and in perfecting the interior arrange- 
ments, every part of which bears witness to his scrupulous and 
scientific care. Important flddiiiocs to the Washburn Observatory 
were begun by his advice and according to hia plans. Beside su- 
perinteuding every detail of these constructions, Professor Wat- 
son was also occupied iu building a solar observatory and a small 
observatory for students, both at his own expense. 

From expoBure in auperin tending work in the dwelling house 
of the Astronomer, Professor Watson was taken ill on November 
14 and died November 23, 1880, after a tenure of his office of only 
twenty five months. 

By his premature death a vacancy was created, which T have 
been called to fill. My first duly has bpen to collect the scattered 
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2 PUBLICATIONS OF 

papers snd computations left by Prot Watson and to present in 
this &r3t oamber o£ the Publications of the Washburn Observa- 
tory some account of the preparations he was making for soienii6o 
activity. It is in this way only that his name can be associated 
wilb this Observatory, of which he was the first Director. No as- 
tronomical observations were made here by Prot Watson, of 
which I can find any record. 

The present report contains : 

L A brief description of the Observatory buildings and instru- 
ments prepared by myself, with valuable assistance from Messrs. 
0. T. Kino, G. 0. Comstock and F. D. Wirkley of the Uni- 
verfflty. 

II. A catalogue of 195 stars, reduced by Mr. G. 0. Comstock, 
assistant in the Washburn Observatory. 

IIL Reduction Tables for the Latitude of Madison, computed 
under the direction of Prof. James 0. Watson by Mr. Q. C. 
Comstock of the Washburn Observatory and Mr. J. M. Sch.«- 
bxbTjE of the Detroit Observatory. 

IV. A list of 27 new nebulte discovered in the Zone Observa- 
tions at the Washburn Observatory, from April 23 to September 
80, 1881. 

V. A list of 60 new double stars discovered in the Zone Obser- 
vations at the Washburn Observatory, from April 23 to September 
SO, 1881. 

VL A list of 88 new double stars discovered at the Washburn 
Observatory, from April 23 to September 30, 1881, by Mr. S. W. 

BURNHAM. 

YII. Measures of 152 double slars selected from his manu- 
script Catalogue of Dooble Stars, as specially needing observation, 
by Mr. S. W. Buknham. 

VIIL Observations of 8i red stars, and a list of 27 new red 
stars. 

IX. Observations and Drawings of the great comet of 1881. 

X. Miscellaneous Observations. 

It is hoped to continue this series of publications. It is 

' requested that those scientific societies and individuals to whom 

this number is sent may return in exchange to the Library of the 
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Washburo Observatory, snch works oa tbey have for diatiibutioD. 
And it should be remembered that as the Observatory is bat 
newly foanded, such exchanges need not be confined to volumes 
DOW current, bat that back numbers of works, and separate 
memoirs will be gladly received. 

The thanks of the Observatory are gratefully given to the many 
Societies and Astronomers who hare already presented as with 
their publications. A special acknowledgment is due to Director 
Otto Von Stbuvb for the gift of a complete set of the Publica- 
tions of the Pnlkova Observatory; to the National Academy of 
Sciences tor the loan of the scientific books of Professor Watsoh's 
library bequeathed to them ; to the Directors of the U. S. Naval 
Observatory, the Observatory of Moscow, the American Ephemeris, 
the Nautical Almanac, the Berliner Jahrbucb, the Smithsonian 
Institution ; to the Astronomer Boyal and to the Council of the 
Bojal Astronomical Society, for gifts of their publications. 

In submitting this report I think it suitable to call the attention 
of those to whom it may come, to the fact that the entire Observ- 
atory, buildings instruments and equipment, is the gift of Gov- 
ernor Washbubn to his adopted state, and to express my sincere 
pleasure in offering the present volume as an outcome of his 
enlightened and liberal views. 

Edward S. Holden. 

Madison, 1881 Sept. 80. ' 
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■WASHBURN OBSERVATORT. 



I. DESCRIPTION OF THE BUILDINGS AND INSTRU- 
MENTS. 

The site of the Observatory was selected by Hon. C. C. Wash- 
burn upon one of the hills of the University Park, about 2000 
feet west of the entraDce to the grounds, and about 100 feet above 
Lake Mendota, whose shores are only 700 feet away. There are 
few finer sites in the world for quiet beauty. To the north ia 
Lake Mendota, some four miles wide and ten long, a beautiful 
basin with verdant banks usually sloping gently to the water, 
but in places high and bold. To the east lies the town of Madi' 
son, embowered io trees, and beyond the town Lake Monona. 
Between the Observatory and the town lies the University Park, 
with the College buildings and the Campus surrounded with fine 
treea To the south, the country is lower than the Observatory 
site and is gently undulating to a range of bills some ten miles 
away. The view of the landscape to the west is shown in the 
frontispiece, which ia a copy of a photograph taken from the top 
of the dwelling house of the Astronomer. 

No better site could have been selected, situated as it is in the 
midst of a green plain, and protected on all sides from encroach- 
ments. 

The Milwaukee & Saint Paul Railway tracks pass within 1200 
feet o£ the main building, but so far no inconvenience has arisen 
from this source. 

The Observatory itself is built upon the spot formerly occupied 
by an Indian mound, one of the many found in southern Wis- 
consin and the neighboring country. Two similar ones — effigy 
mounds — are now carefully preserved in the Observatory grounds 
a few hundred feet west of the meridian-circle room. 

These are striking memorials of a race whose language even is 



^yCOO^^lC 



6 PUBLICJTI0N3 OF 

nnknoWD, ftnd they serve to show the kind cf antiquities which i 
the young communities ' of the West a£Eord. They should be I 
sacredly preserved for present and future stady, and they serve I 
to point as sharp a contrast as the remains left by the Roman I 
legions in their camps where the Observatory of Bonn now / 
standa .,.—/ 

The summer climate of Madison is delightful, the winters are 
long and severe. The mean annual Temperature is 45.40° F., 
about that of Toronto, Canada. 

Feet. 
The main floor of tbo Observatory la above the mean level of Lake 

Hendota.. , Iffl 

Lake Mendota above mean level of Lake Michigan 270 

Lake Uichigan above mean level of eea 081 

Observatory floor above mean level of sea 95S 

The clfttera of the Standard Barometer is 81 Inches above the floor. 

The coordinates of the Washburn Observatory will be given 
for the centre of the mercury basin of the Meridian Circle Boom. 
They are: — 

Latitude p = 4S" 4' 36'.64 

/ = 42" 53' 7'.5 

log p = 9.999325 

U = 89" 24' 28'.31 

Zongtiude: West from Greenwich ■< = 5^ 57" 37'.89 

( = 6^ 96053 

(X = 102° 48' 12'.0 

West from Berlin \ = 6" 51"" 12».80 

( = 6^85356 

a = 91" 44' 37'.5 

West from Paris \ = 6*" «"58'.50 

( = 6M1625 

{X = 12" 21' 27'.0 

West from Washington \ = 0*' 49"" 25^80 

( = 0^82383 

(A = 1" 47' 46'.6 
West from Chicago i = 0" 7° UMl 

( = 0M1975 

' The first honse in Uadlson was built in 1837. 
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THB WMBBURK OBSBBVATOBT. 7 

This positioa re3ts apon measurea made by the United States 
Coast and Geodetio Survey in 1873. A pier was set up by officers 
of the survey about 880 feet south and 1,830 feet east of the 
centre of the dome. This pier was connected by a survey made 
in 1879, with a small pier in the meridian of the west room and 
60 feet north of the mercury basin. 

The survey was made by Mr. G. 0. Comstock, assistant, and 
by two independent determinations he found : 
Small pier mintts Coast Survey pier: — 

Jf = + 4.21' ; j; = + 25.05'. 
The place of the Coast Survey pier has been kindly famished 
me by Prof. J. E. Hilgakd, and it is : ' 

p=+4S°i'33'.0S± O'.IO, 
yl = +89"24'3'.26± O'.Sl. 
The reduction from the small pier to the centre of the mercury 
basin of the Meridian Circle is 

J^=-0''.6O; J>i=0'.00. 
Whence the positiou of the Washburn Observatory is 
¥'=+43° 4' 36'. 64, 
>i=+S9° 24' 28' .31, W. of Greenwich. 
The centre of the 15-inch Equatorial is 11.3 feet north and 
27.4 feet east of the assumed position of the Observatory, 
whence 

J9!=+0'.12; J-l = -0'.37,) 
--WM,) 
And the coordinates of the Equatorial are 

j,= +4S»4'86'.8; ^=+0" 49" 25'. 78. 

' Tbe latitude of the Coast Burref pier was determined by tbe ZeDith Tel- 
escope, C. S. No, a, ia Augast, 1873. 

Tbe longitude wsh delermiued by telegrspL in July, 1873, and Is referred to 
Omaha, Nebraska, Ibe difference being: 

Omaha— Madison=26m. 00b. 849± 0.024s. 

Thfa gives for the poeitioa of the Hadiaon transit: 

8»° 34' 8' .I6± 0" .81, or, 5h. 67 m. 36 8. 210± O.0S48, 

This transit was 7 feet 11 inches, or 0' -11, east of the Coast Survey pier 
wltb which the Waahb'^rn Observatory was coDnected. 
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The centre of the transit pier of the Students' Observatory is 
82 feet north and 198 feet east ot the assumed position, whence 
Jf)=+0'.81 and J; = -2'.67, ) 
= -0M8, i 
And the coordinates of the Fauth transit are then 
(5= +43" 4' 87'.45 ; Jl = +0" iO™ 25'.62. 
I may mention, as a check, thnt an uncompleted series of lati- 
tude observations by Mr. Comstock on 26 pairs of stars in three 
nights in August, 1881, gives for this latitude 
p=+43"4'37°.74± 0".17. 
For convenience I add here a few measurements of distances 
which I have found in a memorandum by Prof. Watson ; 

B^id*. 
Least dUtaace between the dwelllag houEe of tbe Director and the 

Obaerratory 15 

From dwelling bouse to lake sbore '. 88 

From Observatory to lake sbore 39 

From d=ielling house to University Hall 67 

Nearest approacb of the tracks of tbe Uilwaukee & St. Paul R. R. to 

tbe Observatory 71,2 

Prom Observatory to UniTersity Halt 74 

From Observatory to Science Hall 107 

From Observatory eas meter to Science Hall 128 

. From Observatory gas meter to main gas pipe at the head of State 

street 149 

The Hospital for tbe Insane is situated north of the Observa- • 
tory on the lurtber side of Lake Mendoia. Its central tower is 
2952.7 feet east and 20589.1 feet north of the etntre of the large 
dome of the Washburn Observatory, the distance being 20799.7 
feet. One second of arc at this distance ia 1.30 inches. For the 
coast survey data from which this is computed I am indebted to 
Prol J. E. Da VIES, of tbe University. 

DESCRIPTION OF THE BUILDING. 

The observatory as originally built consisted ot a dome, a cen- 
tre hall and two rooms, one east, the other west of the dome. 

The west room is destined to contain the meridian circle It ia 
22 feet 4 inches (east and wen) by 20. feet (north and Eouth) ia 
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interior dimenaiona, and is ISf feet high. The eaet room contains 
the clocks, chronometer, chronographs, and smaller apparatus. It 
is of the same dimensions as the west room. 

Each of these rooms opens into the main kail which is 28 feet 
8 inches in its longest dimension (east and wesi). Into this hall 
the main (south) door of the observatory opens, and this hall also 
contains the elair-way leading to the domain the second story. 
The south wall of this space is a straight line 28 feet 8 inches 
long. The east and west walls are straight lines, each 14 feet 
long. In these walls the doors to the west and east rooms are cut 
The north wall of this hatl-way is the areof the circle formed by 
the foundations for the walls of the dome. The least width of 
the hall, measured from north to south, is 8 feet 4 inches. 

The large dome is on the second floor. Under it is a eircnlar 
room 27 feet in diameter, containing the pier to the 15^- inch 
equatorial, closets for tools, lamps, etc., and a stairway to the 
cellar. The centre of this room is in the line of the north walls 
of the meridian room and of the clock room. 

Where the pier passes through the floor of this room, the di- 
mensions of the pier are aboat 8 feet by 11 feet. 

A door connects this room with the main hal), and another door 
leads to the west room. 

Ascending the stairs from the main hall, a small hall is reached 
on the second floor, about 9 feet by 8 feet 6 inches in area. On 
each side of this hall are' two large closets. The east closet has 
been fitted up with shelves for tools, etc. From the small hall 
the dome is entered directly. It is about 26 feet 9 inches m 
diameter and contains the lo^ inch equatorial with its pier. 

An east wing to the Observatory was begun by Governor 
WaSHBUBN in 1879 and was to have been finished under the su- 
pervision of Professor Watson by December 1, 1880. This 
wing was completed in the spring of 1881. 

Jt consists of a well lighted basement about 10 feet high, which 
contains the steam heating apparatus, the coal room, the galvanic 
batteries, a water closet, store rooms, etc, and of a one story 
building above this. 

A door in the east wall of the clock room opens into a ball 
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8 feet 6 iocbes wide (north and south) by 21 feet long (east and 
west). This hall coDtains the electric apparatna, telegraphic 
switch board, telephooe, etc. A door in its northeast corner gives 
access to a covered porch and an exit from thebuilding. A second 
door at its east end leads into the Library. This room is 2 i feet (east 
and west) by 21 feet (north and south), with a bay-window at its 
south end. It serves as a library room and also as the office of 
the Director. It has shelf room for about 1000 octavo books, and 
is provided with 18 drawers for keeping pamphlets on the plan 
described by me in the American Library Journal, 1880, vol. V, 
page 166. 

A door in the northeast corner of the library gives acceFS to the 
eas(Aaiil2feet4 inches (east and west) by 10 feet (north and south) 
and an exit from the building. The janitor's room, 13 feet (east 
and west) by 10 feet (north and south) opens into this ball and 
is directly west of it. 

The north room of the east wing was designed by Prof. Wat- 
son aa a computing room. It will be used as a bed room for an 
assistant. It is 12 feet (north and south) by 24 feet (east and west) 
and extends completely across the east wing. A door gives ac- 
cess to the east ball, and a second door opening on the porch 
gives an independent exit from the building. 

From the porch which has been mentioned stairs lead directly 
to the cellar of the Observotory. 

All the rooms of the east wing as well as the clock room in the 
main building are warmed by the steam heating apparatus. The 
Observatory is supplied with water from a reservoir on the col- 
lege building. Gas is provided throughout the Washburn Observ- 
atory. The Students and Solar Observatory are lighted with lamps. 

The material ot which the exterior walls of the Observatory is 
built is the yellow Madison atone. The porch of the east wing is 
of Lake Superior sandstone (red) and of Joliet stone (white). 

The roofs are of tin painted, the cornices of wood and iron, the 
whole having a pleasing architectural effect The designs were 
made by D. R Jones, Esq., of Madison. 

A more detailed description of the separate rooms is given 
whenever it is necessary, in the following pages. 
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FOUNDATIONS. 

Originally the main building had no cellar, and one of the firat 
workd undertaken by Prot Watson was to dig a cellar nnder the 
dome, main hall and east and west rooms. This cellar is only foi 
purposes oE veatilation, etc, and is made to conaeot with the 
basement of the east wing. 

From a memorandum of Prof. Watson's made October 16th, 
1879, I learn that the foundation walls of the original building 
are i\ feet below the surface of the ground. 

The foundations of the tower of the dome are 5^ feet belov 
ground, and the fouudation of the pier of the 15^ inch equatorial 
is about 8 feet 5 iuches below the original surface of the ground. 

The hill on which the Observatory stands is largely composed 
of a layer of baildiog sand which extends to a considerabid 
depth and serves as an admirable basis. 

THE WEST BOOM (Meridian Circle). 

The west room is 22 feet 4 inches (east and west) by 30 feet 
(north and south), and IS feet 9 incbes high to the flat ceiling. A 
slit 25 inches wide is closed by two counterpoised shutters on the 
sloping roof (the ridgeline running east and west), and by four 
pairs of vertical shutters, two north and two south. 

The ridge-line is 140 inches higher than the flat ceiling; the 
eaves being 66 inches higher. The space above the ceiling serves 
as an air space to keep the room cool, and tbe sides of the slit are 
not ceiled up, as is usual, but they are covered with wire netting 
on both sides of tbe slit, so as to allow a free circulation of air. 
This arrangement is, I believe, first carried out at the Washburn 
Observatory. Ventilators in the walls allow of changing the air. 

Prof. Watson had mounted in this room a 6-ioch meridian 
transit instrument, made by PiSToa & Martins in 1856, for tbe 
United States Coast Survey. This instrument was his own pri- 
vate property, and it is to be replaced by a four and one-half inch 
meridian circle ordered from Refsold Brothers., of Hamburg, 
early in 1881, by Governor Washburn. This meridian circle is 
to be similar to that made by the Messrs. Befsold for the Strass- 
burg Observatory, 
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The arrangement of the slmtters in this room will need some 
cbanges for coDvenieat working, and new piers are required. 

The foundation of the pier of the transit circle is made la one 
block, with piers for collimators noith and south, 

■ THE EAST ROOU (Clock Room). 

The east room is 22 feet 4 inches (east and west) by 20 feet 
(north and south) and 13 feet 9 inches high. It has two windows 
north and two south. Between the two south windows is the sidereal 
clock HoHwil Na 32, ordered by Prof. Watson and mounted 
by me in April 1881. On the uorih side is the Thouas mean 
time clock. Both of these clocks are on piers of sandstone 67.5 
inches high, 17.25 inches wide at top and 25.50 inches at bottom. 
The top thiukness of these piers is 15 inches, the bottom 20 inche.*. 
The pier o! the sidereal clock is made of 5 stones, cemented to- 
gether. The bottom stone rests on a stone base SO inches wide, by 
10 inches h:gh by 24 deep. This base rests on a foundation of 
white Waterloo brick laid in cement. The pier of the meantime 
clock is a single shaft. 

The Sidereal clock with its pier is enclosed in a wooden closet 
with a plate glaas front, which projects into the room. 

The chronometers Bliss No. 2791 (break- circuit, sidereal) and 
Bliss No. 278S (sidereal) are kept in a lined case in this room, and 
the chronograph by Fauth & Co., of Washington, is also 
mounted here. All electric connecting wires go direct from clocks, 
chronograph, keys, etc, to the switch board, in the hall next the 
clock room. 

THE SIDEREAL CLOCK. 

The escapment of this clock is the dead beat and it is, I believe 
in all respects similar to the excellent clocks made by Herb 
HoHw^y for the observatories of Leyden, Strassburg, etc.' 

No detailed description of it is necessary. Its performance so 
far has been good. The compensation is mercurial. 

It is provided with an attachment for sending an electric cur- 
rent every two seconds to a chronograph or sounder. On the 

' Ltyden Obiervationt, Vol. 1, p. LVIII and Jitronomisehe Naehrtehten No. 

looa. 
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right band side of the pendulum at tbe top is attached a little arm 
carrying a Y. In this Y the arm of a small platinum disc rests; 
the disc itself being supported by an ivory point fixed to the clock 
casa As the pendolum swings this disc is alternately raised and 
lowered, and it can be made to touch two platinum points at 
every oscillation. 

When these points are so touched, a current from a battery of 
two Lbclanche cells passes through a relay magnet inside the 
clock case and thus an alternating current is produced which can 
be led to the chronograph, sounder, etc., through a battery and 
key. 

I have found this arrangement too delicate and too easily dis- 
tiirbeil for general Mse. If this form of attachment is to be 
retained, the clock relay should at least be placed outside of the 
clock case,,where the adjusting screws for bringing the platinum 
points into contact can be reached without taking o£F the hood, ot 
top section of the clock ease. 

In my opinion a much betterarrangementis to fasten a platinum 
knife about midway of the pendulnm rod and to allow this knife 
to cut through a globule of mercury every second. The inter- 
rupted current so obtained can now be led to a relay and from 
the relay to the chronograph, etc. 

The HowHfr clock will find its chief use as the normal clock 
of the Observatory, and the Break Circuit Chronometer will be 
used for making the actual cbronographrc signals. In this way, 
we may look to its best performance undisturbed by any extra- 
neous work. 

THE MEAN TIME CLOCK. 

A mean time clock, by S. Thomas' Sons, New York, is mounted 
on the north clock pier. It is connected with tbe switch board. 
It is kept running on Chicago mean time, which is practically the 
standard time of the whole state of Wisconsin. It has a gridiron 
pendulum of zinc and steel. The Pendulum Bub is of lead, 8 
> inches high by 2.5 inches in diameter. It weighs 16 pounds. 
The escapement is dead beat. The seconds are marked by a 
" sweep seconds hand." So far the performance of the clock has 
not been entirely satisfactory. 
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THE CHRONOGRAPH. 



A chronograph has been furnished by Messrs. Fadth k Oa, 
of WaabingtoQ. The accompanyiDg cut, which has been kindly 
given me by them, will give a better idea of it than any descrip- 
tion. Its cost is only $325, and its performance is perfectly salis- 
faotory. 

THE TOWER CLOCK. 

Besides the two astronomical clocks of the Observatory, the 
University also owns an excellent 8day tower clock (No. 171) 
made by Seth Thomas' Sons, of New York. This clock is 
mounted in (he tower of Assembly Hall, about 2000 feet east of 
the Observatory. 

By means of four outside dials (capable of illumioation at night) 
it shows the Chicago mean lime to the nearest minute. (Chicago 
is 7™ IP .11 east of Madison.) 

A wood cut of this clock from an electrotype kindly furnished 
by the makers, is given herewith. 

It will be seen that the escapement is the double-three-legged 
gravity escapement of D£NI30N. The compensation is zinc and 
fiteel. 

The pendulum with its bob weighs about 460 pounds and oscil- 
lates once in 2'. The striking weight is about 1500 pounds, of 
which only about 400 pounds is directly on the movement. 

Tbe weight on the time side is from 27o to 300 pounds. The 
main strike-wheel is 24 inches in diameter with 20 steel cams to 
raise the hammer. The main time-wheel is 16 inches in diameter. 
The wheels throughout are bronze, the pinions being of steel. 

Tbe clock is as well mounted as tbe construction of the tower 
will admit of. Tbe movement itself is in a room separated by 
walls either of masonry or glass fiom tbe rest of tbe tower. The 
pendulum passes below ibe floor and from tbence through a 
I'ough box to a gla^s case in the entrance hall of tbe building, 
which can be opened to adjust the regulating nut at tbe bottom. 

It was intended by Professor Watson to h^ve this clock electri- 
cally connected with the Observatory, so that it should make 
circuit at each swing oi the pendulum. As however, tbe difficul- 
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ties oE sucb a coDnection are much increased when a pendulum 
swings very s!ow]y, and as after all the only use of such a coo- 
oection was for tbe purpose of readily comparing the clock, I 
have introduced a much simpler device which, after trial, has 
proved completely galiafactory, 

A single telegraph wire was led on poles from the Observatory 
to tbe clock, with a ground connection at each end. In the circuit 
at tbe clock an ordinary microphone (Blakk- transmitter), kindly 
loaned to tbe Observatory by the American Bell Telephone Com- 
pany, was pot through a four-pointed switch at the Observatory ; 
our telephone can be thrown into the clock circuit, and inserting 
the wedge "Tower-Clock" in any of the spring jacks of the 
ewitch board, a battery (usually of one or two standard Daniell's 
■cells) is also brought into circuit 

"When this is done tbe beats oE the clock (every 2 seconds) 
can be distinctly beard. If we have ihe means of identifying the 
beginning of each minute, we have the means of making accurate 
comparisons between the Tower clock (error and rate unknown) 
and any of the Observatory clocks. 

This has been accomplished in a very simple way as follows: 
on the wheel which moves the second hand (which revolves in on? 
minute), a brass disc about 2 inches in diameter, which revolves 
with it has been put Near the outer edge of this disc is -a 
steel pin. Six seconds before the beginning of each minute this 
pin picks up tbe short end of a lever some 5 inches long and 
raises the hammer end daring 6 seconda Exactly at 60 seconds 
tbe pin releases the hammer, which falls through about ^ o( an 
inch upon a small bell. This sound is distinctly heard through 
the telephone, and fixes the beginning of each minute. The min- 
ute is nevef doubtful and consequently we have all the elements 
for rating this clock. Our observations indicate that some changes 
in tbe compensatiou are necessary. 

BLECTRIC CONNEOTIOKS. 

The system of electric connections, etc, used here, is copied 
from that introduced by Prof. Joseph Winlock at the Harvard 
College Observatory, and described (with plates) in the Annals of 
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that Observatory, Vol. VIII, page 22. The system for the Wash- 
burn Observatory was worked out in a complete manner by Mr. 
William C. Winlock, of the Naval Observatory, to whom I 
express my obligations. The battery room is the northeast room 
of the cellar, and is warmed by the smoke flue of the steam 
heater. From this room the battery wires are led to the switch 
board and terminate in spring Jacks, Pairs of wires are led from 
each key, clock and chronograph, through the cellar to the switch 
board and terminate in wedges. The wires for the clocks have a 
brown cover to the insulation ; chronograph wires h^ve blue and 
white covering, and key wires have blue covering. Thus any 
circuit can be quickly traced and followed. 

Eaeb key, clock orchronograph circuit terminates at the switch 
board in a wedge, marked plainly with its name. To connect 
any key with any clock the wedges of the two have to be placed 
Tinder the same spring-jack, which then sends ils battery current 
through key and clock. Outside lines are led as follows : 

(A.) A telephone line to the south of the Observatory and to 
the central office of the telephone company, 

(B.) A Western-Union loop to the south of the Observatory 
along the poles of the Western Union Telegraph Company (by 
their kind permission), near the tracks of the Milwaukee & St 
Paul E. B., Co., into the main office of the telegraph company in 
Madison. 

(C.) A line of single wire to the lower c'ock on Assembly Hall. 

(D.) A double line to the Student's Observatory. 

(E.) A short single line to the Astronomer's house. 

The whole equipment of lines C, D, E, belongs to the Observa- 
tory. Lines A and B are both run on one set of poles to the 
junction with the We^^tern UoioQ poles, and to this point the 
poles and lines belong to the observatory. Beyond this point 
the poles and wire oE line A belong to the Bell Telephone Co. 
Tbe wire of line B belongs to the Observatory, the poles being as 
was said the property of the Telegraph Company. 

It should be added thai the resistance of the main line relay is 
250 Ohms, while the rcsis'ances of the two clock relays, of the 
sounder and of the (rewound) chronograph magnet are 5 Ohms each- 
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CONSTEUCTIOH OF THE DOME.' 

" The dome is 30 feet 2 incbes internal diameter, and ia of wood. 
A series of ribs radiate from the vertex of the hemisphere and 
terminate on oak plates which carry the upper track. These ribs 
are of pine, built up from inch lumber; they are 4 ioohes by 8 
iDches and 2 feet apart at the base. 

The outside of the dome was covered with a thin sheeting of 
pine and finally tinned ; the inside was finished with well oiled 
canvass, which was well stretched, shellacked and painted. For 2 
feet above the oak plates the ribs are vertical, thereby forming a 
cylinder, from which the hemisphere proper begins. The slit for 
observation is A\ feet wide, 23 feet long and extends 2 feet beyond 
the Eenith. The shutters are fitted with iron rolls having plane 
faces, experiment showing, them to move easier than with the 
usual grooved wheel. The track ia of J inch half-round iron. 

The shntters were made in two pieces ; the upper one was 16 
feet long, and the lower one 9 feet 

They are both operated from one rope and wheel, which are 
carried by the dome, and are entirely independent of any of the 
stationary parts. Therefore the dome may be turned at all times 
witbnut a preliminary detaching of ropes, etc. 

By ibis arrangement only part of the slit could be uncovered 
at a time, and in 1S8L the lower abutters were replaced by a pair 
of doors which are shown in the full page view of the dome and 
equatorial. These were devised and fitted by Mr. WiNKLEr. 

THE MECHANICAL APPARATUS OF THE DOME. 

"The construction of the machinery for revolving the dome was 
commenced in the fall of 1878, Before any real work 'was done 
several Observatories were inspected, and it was learned that 
while all possessed good devices, none were entirely satisfactory, 

' The folloniog accoUDl or the conitroction ard machinerj of t>'e dome 
has been written by Mr, C. I. Kino, under wboae charge nearlj all thia work 
has been done in the University machine shops. 

I desire to expreas my obligations for this description which haa pnrpoaelf 
been made quite foil in order that the admirable features of our dome may 
be available to those engaged in building auch atrnelnrea.' 
2— Wash. Ob. 
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owing principally to poor mecbaoioal work in detail, and it was 
decided that a planed track and cut gearing were neceesary as a 
first improvement 

The dome and track rest on oak plates 4 inches by 8 inches. 

These plates rest on the cylindrical stone wall forming the 
tower, and are secured in position by 1 inch bolts 4 feet long, 
which extend down in the wall to a chamber made to receive a 
washer of sufficient area so that the stone or mason work should 
not be crushed by pressure in screwing op. 

These oak plates are in 6 foot sections, and the sections ot the 
iron track are the same leogtb. Tbey are so placed that the ends 
ioin in the middle of the wood sections, thus breaking joinls and 
securing nearly the equivalent of a continuous ring. In placing 
the plates and track in position, a trammel was used to bring the 
plates in a plane and the track to a cylinder. This tram was 
mounted on the pier which afterwards received the telescope; by 
its use a much closer approximation to the plane and cylinder 
were obtained than by the usual methods. 

The tracks are made of cast iron and were planed on both top 
and bottom. A transverse section will be seen in the plate at 
A. A. The outer track is slightly lower than the inner one to 
accommodate the form of the rollera These rollers, 16 in num- 
ber, were all carefully turned and are aimcle frustrums with 
flanges at each end, and once placed in position with their axes on 
radiating lines, they would theoretically have no tendency to 
end travel. 

These rollers are maintained in their relative positions by what 
is commonly termed a " live ring," It is formed of two rings with 
distance enough between to admit the rollers, whose axis passes 
through each ring. Tbey are carried by a I^ inch shaft The 
ring is of. 3 inches by ^ inches iron and the outer and inner parts 
are each in two sections to facilitate transportation and placing in 
position. 

The upper track is a counterpart of the lower one, except that 
the oak plates sustain the large internal spur gear wheel by which 
motion is communicated to the dome. The inner edges of these 
plates were very carefully dressed and by aid of the tram when 
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placing the rack segments of which this gear is composed, a true 
cylinder was obtained. 

These racks have cut teeth oE 1^ inch circular pitch, with 3 
inches" face ; the whole wheel contains 750 teeth, and is 29 feet 9 
inches diameter on the pitch line. 

It was in the beginning determined to avoid the bevel wheels 
and racks so commonly used for this purpose, and to have cut 
gearing throughout It is without question to these precautions, 
that the good results afterward obtained were due. 

The general arrangement of gearing is shown at B, C and D in 
the plate. B is an end section of the rack ; C, C,' C,' are spur 
wheels in connection with it by a system of bevel wheels at the 
lower aide of the two vertical shafts. It was endeavored to com- 
municate motion to the opposite diameter of the dome, and so 
counteract the tendency of the gearings, to push the dome against 
the roller flanges. 

The value of this arrangement remains to be proven. ■ In a 
properly constructed tower, recesses might be made in the wall 
to receive the vertical shaft, and thereby avoid the short shafts 
and the wheels G, C,' 0/ 

Motion is communicated to the dome at E, through the usual 
crank and lever wheels. They are geared in the proportion of 
S tol. 

During the first trials of the machinery, 16 to 82 pounds pres- 
sure on the crank would start the dome in motion, and 8 to 16 
pounds would sustain it 

The »ppro3iimate weight is W tons; 96 turns of the crank pro- 
duce one revolution of the dome. 

For convenience in turning the dome through small angles, an 
additional crank-wheel has been fitted, which is geared in the pro- 
portion of 9 to 1. 

The shutters are opened and closed by two parallel wire ropes 
which pass Dp on tbe edges of the slit, and follow its carve. 

These ropes wind oa cast iron rollers, which are placed on a 
horizontal shaft at the base of the opening. 

The rollers are 10 inches in diameter and 14 inches long, and 
have spiral grooves in which the ropes wind cut on their surfaces. 
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Four turns of the rope are wound on each roller to prevent slip- 
log. Two bucket boxes carry the shaft on which the rollers are 
fixed. One end of this shaft has a screw thread whose pitch 
corresponda to that of the rollers, and the box for this end serves 
the double purpose of support and nut. The other support has 
a bevel wheel with a long hub fixed to it, the outside of this hub 
forms the journal bearing, and by means of a feather key and 
long keyway in the shafr, motion is imparted to the bevel 
wheel. The shaft and rollers travel aidewiae, thus causing the 
rope^ to unwind tnacintinuousplancand mition ia communicated 
to the whole device by means of the ordinary groove wheel and 
rope. 4 collars are fastened to each rope at suitable distances, 
and when the upper shutter has been opened, twoof these collars 
are released and pasa 01 over the rolls, the next set of collars 
drawing up the lower shutter jn its order. 

Somi trouble waa experienced a£ter the ropes were in uae for a 
time, owing to airetching. This was overcome by a very simple 
and ingenious duvice, which takes all the slack as the rope moves 
iti' either direction. It is shown in the plate near the rolls. This 
invention was by Mr. F. D. Winkley", at that time a student in 
the University. It conaiats of two triangles with two rollers on 
each ; the rope passes alternately under and 07er these rollers. 
The ends of the angles are cooneeted, and any pressure from the 
descending part of the rope, causing alack on the ascending por- 
tion, ia instantly taken up by the oiher angle and rolls." 

OBSKRVING CHAIB. 

An observing chair waa constructed by Pro'"e3Sor Witson", on 
essentially the same plan aa the large chair of the Harvard Col- 
lege Observatory. In fact the drawings of the present chair were 
made from the published account of the Cambridge chair, by Mr. 
F. D. WiNKLEir, and the patterns for the cas:ings, iron work, etc., 
were all made by him, under the auparvision of Prof. V/'atson 
and Mr. 0. I. King, Superintendent of the University Machine 
ahopj. An important improvement waa introduced which permit- 
tei the observing aeac to move quickly up and down. 

The object end of the equatorial will not swing free ot it, how- 
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ever, in many positions of the telescope, wbich is a source of sen? 
oas danger in fact, and of constant aniciety to an observer who is 
called upon to raanceuvre his telescope in tbe dark. It has there- 
fore been dismounted for the time. 

The present obaecvicig chair is made from .the designs of Prof. 
G. W, Hough. Director of the Dearborn Observatory, as given in 
the Monihly Notices of the Royal Astronomical Society, vol. 4t, p. 
810 (1881.) I refer to the figure given there and to the plate of 
tbe large dome in this volume. 

The Btep ladder is 11 feet high and 5 feet wide. Upon it are 
screwed two strips, a s, between which the chair-frame, a c, elides. 
The Beat c, is 24 by 12 inches. To the top step of the ladder one 
end of a rope, A, is attached firmly ; the other end -'u passed once 
round a fixed pulley, A, 6 inches in diameter, and from thence 
passes over a fixed pulley B, to change direction. From b the 
rope goes to the top of the steps over a fixed pulley and down 
to a weight w, which can move vertically between guides. 

W is so weighted as to keep the chair from moving down when 
the observer is seated, and is not enough to cause the chair to 
move up when it is empty. A alight push, however will raise 
the chair when it ia not occupied, and after the observer is seated 
a slight pull on the rope I will allow of a descent By this simple 
means the observer can place himself precisely where he wishes 
to be, and after a trial of six months this chair has been found to 
be perfectly suitable for its purposes, and much superior, in all 
respects, to any form ot observing seat I have ever seen. The 
frame of the chair is of light ash, the hand-rail and steps are of 
pine and the whole is mounted on 4-inch castors. The steps are 
carpeted, to prevent eyepieces, etc., laid on the.ii from falling off, 
and to absorb dust. 

ELEVATOR OR HYDRAULIC LIFT. 

" For the purpose of reading the declination circle Prof. Watson 
devised and had made an elevator, which consisted essentially in 
a step ladder leading to a platform two and one-half feet square, 
both being enclosed in a heavy frame moving on four wheel?. 
Tbe step ladder had seven steps; the platform is six feet above 
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the floor. The frame under the platform carrier a hydraulic litt, 
which is iDtended to be worked by &n assistant By jneans of 
this lift the platform, with an observer upon it, can be raised 
from its usual place to ten feet above the floor. The observer 
cannot raise himself, but by turuiug a handle he can descend, 
sm) can arrest his descent at any desired point 

The weight of the lift was about 500 pounds. The stand 
mured on oastors with rubber tires. The castors were arranged 
to be moved all at once by the single movement of a hand lever. 

This device is sbown in plan and section on Figs. 1 and 2.' A 
cast right angle with a web at the bottom which filled the space 
from one extremity of the angle to the other, was fitted to each 
inner corner of the frame. This web supported a hub, a, FIk- 2, 
which formed the socket for the castor post, and also received a 
collar b, on its upper end. 

Tbis collar had a portion of its outer surface cut away, leaving 
two inclined planes at the ends of the depression, as shown by 
the dotted lines at a, Fi^. 1. Immediately on top of this collar 
was a ratchet disc c c, which was fastened to the castor post; it 
also carried the arms d, d, whicb move inilependently of the cas- 
tor when the catch f is displaced. 

Two springs, e, e. Figs. 1 and 2, are placed on the under face of 
the collar. In operation, when the arms are moved, the castors 
turn until the projection on the catch passes up the inclined plane 
a, Fig, 1 ; the arm is then released and the spring preventing the 
catch from falling back in the same notch of the ratchet, allows 
it to be drawn back to the next Thiis it will be seen that the cas- 
tors couIj be turned in either direction, and by placing the four 
wheels with their axes directed to the centre, the whole stand 
could be turned as on a common centre. The arms d, d, were all 
connected by light steel rods, and all moved at once." 

Many of the ingenious devices of this machine are due to 
Messrs. C. I. King and F. D. Winkley. 

It will be observed that the necessity for this cumbrous, 
although ingenious device, would have been obviated if the 

' The drawioR of tbit device was received too late to have a wood cut made 
o( it 
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makers of the equatorial had set the cleclination circle close to the 
telescope instead of at the middle of the decliDatioa axis, and had 
read it by means oE microscopes, as at WashingtoD. They have 
previously oooBtructed mountinga coDtaioing this improvement 
As the observations now in progress at the observatory do not 
reqaire the frequent reading of the fine circle in declination (for 
which end \h\i lift was designed), it has been temporarily dis- 
mounted. 

THE EQUATOHIAL TELESCOPE AUD FIEB. 

The telescope was made by Alvan Claek & Sons in 1878, 
and was mounted by them in Janaary, 1879. 

The objective has a clear. aperatu re of 15.56 inches, and a focal* 
length of 243 ± inchef. It is composed of two lenses separated 
about 1.78 inches. The cell is provided with three ventilators 
which open nearly the whole space between the glassea It is 
presumed that, iu this way, the whole objective can be quickly 
brought to the temperature of the surrounding air, and thus to 
its best performauce. No use has been made of this device up to 
this time. 

The tube is of rolled steel about iV inch thick at the ends. The 
centre section is thicker and is fastened to the declination axis. 
The polar axis is counlerpoised by a etiS spring so as to take 
the weight of the telescope off the bearingB. The declination axis 
has no counterpoises. 

The hour circle is 19.8 inches in diameter, divided to l" and 
reads to 1' by two verniers. The numbering is consecutive from 
to 24 hours. The outer rim of the hour circle is painted white 
and divided to 5 minutes of time by black lines. This graduation 
is numbered eonsecntively from O"" to 24'', by printed figures about 
half an inch high. These are cut apart, pasted to the circle by a 
glue composed of gutta percha dissolved in carbon bisulphide, and 
the whole cdyered with three coats of transparent shellac. 

The declination circle is 27.9 inches in diameter, divided to 15' 
and read by two verniers to 15' ; a most inconvenient fashion. It 
is also divided to single degrees on the outer rim, which read polar 
distance from 0° to 360" consecutively. A supplementary num- 
bering on the outside gives declination directly. 
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Thelhiving Clock is of the Bond Spriog-CroverDor pattern and 
performs in an entirely satisfactory manner. 

0£ the excellence of the telescope, the work done must speak. 
Satisfactory measures have been made by Mr. Burkham o! such 
stars a9 

P Scorpii; distance=0'.9 ; magnitndes 2 and 10. 

V Scorpii; distaDce=0'.9; magnitudes 4 and 6.5. 

^ Serpentis ; distanc3=0°,4; magnitudes 6 and 7.8. 

0, E. 298 ; diatance=0'.4; magnitudes 7.8 and 7.9. 

2' 2173 ; distance=0'.3 ; magnitudes 6.3 and 6.4. 

99 Herculis; diatance=0'.5; magnitudes 6,0 and 9.5. 

85 Pegasi; di8tanGe=0'.6 ; magnitudes 6 and 11. 

Z^ Herculis; di3tance=3°.3; magnitudes 6.3 and 13.5. 
etc, etc, and very faint nebalse have been discovered with it, 
and no nebula which has been looked for has it failed to show. 

The eye end of the telescope is finished in brass, and into this 
eye end the micrometer or the adapter, which carries the plain 
eye pieces, can be screwed. The lithographed view of the Tele- 
scope and Dome gives a good general idea of the proportions of 
the telescope. It will be noticed that the declination axis is much 
nearer the eye than the object end of the tube. The distances 
are about 95 and 130 inches respectively. It was this relation 
which interfered with the use of the original observing chair. 

MICKOMETER. 

The following account of the changes which have been made 
in the micrometer has been written by Mr. Bubnham, to whom 
these improvements are due. 

It is essentially the account published in the English Mechanic 
of September 16, 1881, and the cut has been kindly furnished by 
the editor of that journal. These cuts were made from photo- 
graphs of the first device, and differ but slightly from the more 
elegant mechanical arrangements which have been lately fitted to 
the micrometer by Mr. George Clark, to whom my especial 
thanks are due. 

" The micrometer attached to the 15^ inch equatorial of the 
Washburn Observatory was furnished by the makers of the tele- 
. scope, Alt AS Clark & Sons. 
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"A good many changes have been made in the miorometer, and 
a new method of illuminating the wires devised, which in practice 
has been found very satisfactory. It has been fully tested by 
making several hundred double-star measures, and such changes 
and further improvements made as were deemed desirable. 
■ " The double stars regularly measured are of the class requiring 
the most perfect illumination of the wires possible, being for the 
most part very close pairs or very faint companions and unequal 
pairs. In many cases it would be simply impossible to use a 
bright field and get satisfactory results. My experience is that 
the bright wire illumination is practically much the best for all 
purposes, and beyond all doubt the best for the rao?t important 
double star work. All my attempts to use a bright field have 
been wholly disappointing. The great trouble heretofore ia 
usiDg bright wires has bedn to avoid stray light in the field from 
the micrometer lamp and to get sharp and uniformly bright wires 
in the varying positions they must take. In the Fraunhofer 
diagonal-arm plan generally used, it is necessary to rotate the 
lamp with fevery change of the wires in position angle, so as to 
bring the lamp into the plane, which passes through the microme- 
ter-screw and the axis of the telescope — otherwise the light is 
feeble, and the wire.', when brought within two or three diameters • 
of the webs, are indistinct and hazy. Again, a shadow is cast oo 
the wire, or the light is more or less reduced when the lamp is placed 
in the proper position with reTerence to the wires, by the partitions 
between the. holes in the tube of the telescope throu_qh which the 
light passes from the hollow arms. Many other devices have 
been suggested and iiaed ; but it is questionable if any plan has 
been thoroughly tested in practice, which is better than the one 
last referred to, notwithstanding its many de'iects. Indeed, noih- 
ing is easier than the attaching of a lamp to a micrometer in such 
a way as to readily show the wires. In the course of attempts to 
improve the illumination of one micrometer in particular, on my 
6 inch equatorial, which had all the defects of all micrometers 
and none of their excellencies, various results were obtained, 
which, 30 far as one could see, promised to be successful ; but 
when the micrometer was attached to the telescope, and moder- 
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atelj close and uoequal double stars sought to be measured, the 
light was fouod to be an utter failure for any such work. It is 
hardlj necessary to say that almost any plan will answer fairly for 
measuring wide and bright stars; but the time has gone by when 
it is worth while giving a fine telescope to auch work any consid- 
erable part of the tima 

"The accompanying engravings, from photographs of the mi- 
crometer and the lamp attachment, will make plain the end- 
illuminating plan used at this observatory. The square 
micrometer box in front oE the position -circle is exactly 6 inches 
in length, and Irom this the dimensions of the various parts will 
be easily seen. A is the lamp, moving freely around the hori- 
zontal end of the tube C, and kept in a vertical position by the 
weight E. The light from the lamp passes into C, and after a 
reflection from a mirror in the angle of C, passes through H into 
the micrometer box, and directly on the wires, a small lens being 
placeJ in 11. The rod F is screwed firmly into C, and forms an 
axis about which the latter turns freely. The counterpoise D, at- 
tached to C by a bent arm, keeps the shorter arm ot C, to which 
the lamp is attached, always horizontal. The long arm I is saffi- 
cietjtly bent or curved to allow the lamp to swing through it in 
any position. I is attai^hed by a set screw, N, to the plate in 
whieh the micrometer-box slides when the bisecting screw K is 
turned, so that the additional weight of the illuminating appa- 
ratus has no connection with the bisecting and micrometer screws. 
The tube C fits closely over H, forming a support or bearing when 
the longer arm of C is in a horizontal or inclined position. H 
passes inside C perhaps half an inch in the normal position of the 
box. This distance is increased or diminished as the bisecting 
screw K L is turned. The outside of the lamp A is made of 
' tin, open at the bottom and top. The lamp itself, somewhat 
smaller than the inside diameter of A, so as to give a free draught, 
is inserted from the bottom, and held in place by thin brass 
springs attached to the lamp, and pressing against the inside of A. 
Oas hHs also been used in place of the lamp, a small flexible 
rubber tube being attached to B, and running up the telescope 
tube over the intersection of the axes, and thence down the pier 
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to tbe floor. This rubber tube is always io place, not being 
disturbed bj reversing or moving the telescope in any position, 
and gas is sometimes more convenient than an oil-lamp, wbich 
requires more or less attention. It will be readily seen that the 
micrometer lamp will always maincain a vertical position, no mat* 
ter what the position angle of the wires may be, or the place 
of theeye-3nd of the telescope. The light from the lamp is coloured 
or dimiuished at pleasure by mean:! of a gla^s which moves in 
the slot in A., as shown. Tbe edge of the lower part uf the arm 
I, for convenience in counterpoising, fit* into a slot in one of the 

■ diagonal hollow arms, and turns tbe latter with it To the oppo- 
site hollow arm a weight is attached (not shown in the engraving) 
sufficient to balance the micrometer lamp and its attachments. 
Tbe limp tub;a, arm. etc., should be niad>; as light as po^jible ; 
but I should be rigid enough u> havd no appreciable flexure in 
the different positiuna 

" Other chang is have baea m idp in sorue of the working parts ■ 
of the micrometer, whiuh have been shown by experience to be of 

■ importance. The biaecting screw K has, been extenrled on the 
side opposite the nut and fitted with an' ad lliional head, L The 
pinion for rotating the micrometer-b)z has been changed to a 
point opposite K, and 'u moved by the milled head M. It is 
hardly neceasary to say that, in measuring angles, either K and M 
or L and M muat be used simultaneously, one with each hand. 
If the micro meter- screw is anj'where near a horizontal position, 
K will natarally be used with the left hand, and M with the right. 
If the micrometer screw is more nearly vertical, L and M will be 
used. In the same way, in measuring distances, K and P, or L 
and P will be ussd at the same time — tbe former when the box 

is horizontal, and the latter when it is more nearly vertical with 
respect to the observer. There is no position where it is not 
entirely convenient to use one or tbe other in all measurements — - 
an important advantage, not found, so far a^ I know, in any other 
micrometer. 

" The pinion M is in exactly the right place, and could not be ' 
so conveniently used in any other. Some of the points to which 
attention has been called here may seem of very little conse- 
quence ; but any one who makes it a practice to measare twenty, , 
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or thirty stars erery clear oight will soon find that they bear an 
important relation to the results obtatoed. As it now stinds, I 
think the mtcronneter described possesiea many advantages not 
found in any other intrament. With saeh an instrument, any- 
thing can be measured which can be seen at all, by averted 
vision or otherwise." 

EYE-PIECES. 

The regular zone eye-piece has a magniCying power of 145 di- 
ametets, and a field of view of 25'.5, It was made by E. Kah- 
LER, of Washington, and will show double stars divided down 
to 1". It is of the Kellner construction. 

The Finder has a field of 1" 20' and a power of 26. A dew 
cap, 2 feet long, has been fitted to it 

The following eye-pieces were furnished with the micrometer, 
by the Clarks : 

I. 195 diameters ; field=ll'.6. 
II. 260 diameters ; field= 8'.6. 

III. 430 diameters; field= 5'.6. 

IV. 750 diameters; fifld= 3'.6. 

Besides these a set of STEiyiiEii. achromatics is now making • 
by Kauler. a number of periscopic and negative eye-pieces 
are oa hand, but no regular use has been made of them. 

A polarizing eye-piece for observations of the sun was also 
furnished by the Messrs. Clark. 

The following memofjndam of measures about the Equatorial 
is printed for convenience. Beference should be made to the 
plate of the telescope and dome. 

Clear aperture of Objective 15.56'"' ; fooal length 243'''±. 

Clear aperture of Finder 3.5'°'; focal length 58'°±. 
' Field of view of Finder eye-piece 1° 20'; magnifying power 26. 

Pier above Jhar of dame. 
The total height of the pier above the floor of the dome is 
7 feet 7 inches, an follows: 

Part covered by bass boird IfL 0|^ in. 

Mosoory, brick. 4 ft. 10^ 

Stonecsp I fl. 75^ in. 

DimensioDSof base board at floor 8 ft 3^ Id. by 4 ft. 6^ in. 

DimanBieos or pier at top 1ft 7^iD.br4ft IMin- 
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Telescope Tube. 
Prom outer face of object glais cell to the clamp flaDge on tbe 

decltnatioa axis 10 fL 4.37 in. 

Diameter of clamp flange Oft. 10.91 in. 

Clamp flange to end of large part of tnbe 7 ft. 6.72 in. 

First small section of telescope tube Oft. 8.94 Id. 

Second smaller aeci loo of telescope tube. . ■ Oft. 7.2 In. 

Middle section of large part of telescope tube 4 ft. 11 in. 

Eye end sectioD of large part of telescope lube G ft. Id. 

Objective end eectlon of large part of telescope tube ti ft. 4 in. 

Meatvred GompitUd 
ciTcumference. diameter. 

Just below ceil of objective 02.8 in. 16.81 la. 

Middle section of tube 88.2S in. 18.54 In. 

Bim At loner end ol lower section 41.0 in. 14.96 in. 

JnsteboTe rim 44.1 In. 14.04 in. 

First small part of tube 19 In. 6.05 in. 

Second small part of tubd 11.4 In. 8.63 in. 

Miscellaneous. 

iQtersection of polar and declioation axes above door of .dome, 
13 ft. in. 

Pitch of adjuatiog aorews id f aud !j, 12 threads to an inch. 

Distance from adjustiDg sciewa to iixed bearing points, 3 ft. 
81 in. 

One turn of the adjusting Bcrew8;=438' in f ; =320* in tj. 

Distance from objective to nearest point of shutter gearing, 2 ft 
lOi in. 

Separating power of equatorial, 0°.29. Dawks. 

Magnitude of minimum visihile in eqaatorial, 15.1 mag. Argk- 
LANDER 

Magnitade of minimum, visibile in tinder, 11.0 mag. Argb- 
LANDER. 

A force of less than two pounds applied to either end of the 

telescope will keep it in uniform motion about the polar a jis, and 

half as much suffices to keep it moving about the declination axis. 

MERIDIAN CIECLE. 

A meridian circle was ordered bj Governor Washburn from - 
the Bepsolds, during bis visit to Hamburg in 1881. 

Having regard to the limited space afforded by the west room, 
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and to the fact that few private observatories have a sufficient 
force of observers and eoniputera to keep a meridian circle in 
aptive operation, it was decided to take one of the smaller circles, 
snch as have been made for the observatories ot Tokio, Wilhelms- 
hafen and Williamstown, Massachusetts. 

The design is precisely the same as that of the 6-inch circles of 
the observatories of Bonn, Brussels and Strassburg, but the aper- 
ture of the objective is to be 4^ French inches, or 4.8 English 
inches. The accompanying cut gives a good idea of it. 

It was stipulated in the contract that the objective should be 
made by Alvan Clark & Sons, but it is to be mounted in its 
cell by the Messrs. Ekpsold. The piers are to be of brick, 
wrapped with felt and encased in wood. On top of the piers rest 
the cast iron microscope bearers, which carry four large micro- 
scopes over each pier. These microscopes are movable The 
weight of the instrument is taken ofi the Ys by counterpoises 
above the microscope-bearers, and during reversals of the instru- 
ment these weights are kept in their usual position by chains at- 
tached to the wood casing of the piers, so that the disposition of 
the weights above the piers is always the same. The instrument 
has only one circle finely divided to 2'. The other circle is used 
for setting. The circles are about 22 inches in diameter. 

It is intended to have glass reticles for the circle and the col- 
limators, and Professor W. A. Rogers of Harvard College Observ- 
atory has kindly consented to rule these. The small size of the 
meridian room will force us to use short collimators, about 3 feet 
in length. 

The piers for the instrument and collimators are to be of brick, 
laid in cement The piers for the instrument are 59.06 inches 
high (above the floor) ; those for the collimators are 66.73 inches. 
The dimensions of the piers of the instrument, on top, are 19.69 
inches square. Eleven inches below the floor they are 33,07 
inches square. The collimator piers on top are 31.89 inches 
(north and south) by 15.75 inches (east and west). Eleven inches 
below the floor they are 83.86 inches (north and south) by 33.07 
inches (east and west). The distance from the centre of the circle 
piers to the nearest faces of the two collimator piers ia 70.87 inches. 
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This leaves & small space between the wall and the collimator eye- 
piece of about 17 inehea. The foundations laid by Professor 
Watson for his six-inch transit piers will be utilized, and the 
piers for the Eepsold circle will be built upon them. A sheet of 
lead will be laid between the foundation and the piers themaelveg. 
After the piers are built they will be covered with felting and 
cased in wood. New foundations for the collimator piers will re- 
quire to be built, and it is expected that this work will all be 
finished in the winter of 1881-82. 

A more detailed description of this instrument will be given 
when it is necessary. For the present it may be said that it Js en- 
tirely adequate, optically, to any uses it is likely to bo put to, and 
mechanically it represents the highe.st stage of the art of instru- 
ment-making. 

THE LIBRARY. 

The professional books of Professor Watson were by him be- 
queathed to the National Academy of Sciences and these books 
have been geoerously lent to the Washburn Observatory by the 
Academy. In addition to these, a va1 uable collection of star cata* 
logues, star-maps and works on the history of Astronomy have 
been provided by Governor Washburn, The observatory has 
also to thank the givers of the very numerous and valuable pres- 
ents of books which it has received, and its especial thanks are 
due to Dr. Otto von Struve for a complete set of the Pulkova 
Observations, to the Royul Astronomical Society, the Itojal Ob- 
servatory at Greenwich, the U. S. Naval Observatory, the Smith- 
sonian InslitutioD, and maaylolhersfor series more or le^s complete. 

The Library uow contains some 700 books and about 1000 
astronomical pamphlets. 

METEOROLOGICAL INSTRUMENTS. 

A United States Signal Service wind-vane has been placed oa 
the Dome of the Student's Observatory. The observatory also 
has a standard barometer made by Grken, ot New York, Na 
51fj2, a standard Fahrenheit thermometer, by Green, No. 6164, 
a standard centigrade thermometer, by Green, No. 5163, and aa 
aneroid barometer, by Oasella, Na 4114, 
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The instmmeiits made by Green have been kindly tested for 
me by Dr. L. Waldo, in charge of the Thermomeiric Burean of 
the Winchester Observatory, who has sent me the following 
memoranda of corrections required at the date of testing, Nov. 
6, 1881: 

Thermometer No. 5162. 

33° P Correction 0°0 F . 

sa° F Correction O'O 

73° P Correction 0°0 

»a° F Correction — 0°1 

Thermometer Na 6163. 

CC Correction O'OC. 

11° C Correction 0°0 

23° (J Correction — 0°1 

38° C Correction — CS 

Thermometer No. 5164. 

82' P Correction O'OP. 

62° F Correction Q'Q 

72° P Correction 0°0 

93°F Correction — 0°1 

The Cistern of the Barometer is, as before stated, 961 feet above 
sea level. 

HOURS FOR VIBITORS. 

The Observatory is opened to visitors during the day time 
"whenever any of the Astronomers are in the building, and the 
evenings of the Qrit and third Wednesdays of each month, when 
the sky is clear, are aUo devoted to the reception of visitors dur- 
ing the early hoars of the night. 

The Senior Class in the University is shown the principal 
objects of interest on stated evenings during the year, especially 
during the spring term, when they are engaged in the study of 
their test book. 

The students of the Junior, S)phomore and Freshman years 
are encouraged to come on the regular visiting nights (two 
Wednesdays in each month). By this arrangement, a stndent 
interested in astronomy has an opportunity of seeing many of 
the most interesting objects in the heavens before his regular 
studies in astronomy commence. 
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THE students' OBSEBVATOHY. 

In order to leave the principal instruments of the Observatory 
entirely free for acientiflc work proper, Professor Watson had 
began the construction of a Students' Observatory a few feet 
northeast of the main building. This building was to be equipped 
with a transit and an 8inch equatorial, to be made in the TJ aiver- 
sity Machine Shops at Professor Watson's private expense. 

At the time of his death the building was quite unfinished, 
but as its purpose is so eminently practical, both as leaving the 
main Observatory free for scientific work and as providing a 
place where students may acquire a knowledge of practical 
astronomy, it was completely finished by Governoc Washburn, 
and a 3-inch Transit and Zenith Telescope combined was ordered 
for it by him from Fautu k Co., of Washington. 

A cut of this instrument is given herewith. For the use of this 
cot I am indebted to the makers of the instrument. 

The base and piers are of iron, theinstrament of gun-metal. It. 
is pretty stable, much more so than the ordinary portable transit 
It is easily reversed, without materially changing the level correc- 
tion. Its telescope is large enough to allow of the easy observa- 
tion of stars of the 7th magnitude, with a bright field. It has two 
circles, one divided to whole degrees and read with a pointer ; 
the other finely divided and read with a vernier to 10' of arc 
Tb5 first is used for setting, the second for latitude observations. 
The reticle is on glass and has 13 transit wires in groups of 1, 3, 
5, 3, 1. The middle wires of each group serve for eye and ear 
observations, the equatorial intervals being about 9 seconds. 
Group C of five wires is used for polar stars and for chronographie 
transits. The equatorial intervals of G are about 1.8 seconds. 
Table XII gives nearer values of thesa 

The micrometer can be used either in R. A. or in Z. D., the 
whole eye end having a motion round the axis between 2 stops 
90° apart 

The cut sbows the parts of the Washburn transit, which differs 
only in a few unessential points from the representation. 

A summary of the constants of this instrument follows. 

Diameter of the objective, 3.0 inches. 
8 — Wash, Ob. 
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Focal length of the objective, 37.99 inches- 
Power of diagonal eyepiece, 120±dianietera. This is the eye- 
piece used io observation. 

Power of inverting eyepiece, 60,± diameters. 

Tho diagonal eyepiece haa been fitted with a counterpoise 
weight, which keeps it in any required position. 

Length of azimuth bearing on the base of the stand, 33.03 inches. 

The adjusting screws in azimuth have 40 threads to Afi inch. 

One turn of the adjusting screws is 10'.4. 

Length of the level bearing on the base of the stand, 81.7 inches. 

The adjusting screws in level have 30 threads to the inch. 

One turn of the adjusting screws is 14'.5. 

One division of the latitude level is 3'.37. 

lis radius of curvature ia 398 feet 

One division of the striding level is l''.61=0MO7. 

Its radius of curvature is 833 feet. 

The micrometer screw has 100 threads to the inch. 

One turn of the screw ia &i°.29. 

MERIDIAN MARKS. 

In the summer of 1881 a series of five meridian marks was 
painted on the rocks near the shore o£ Lake Mendota some four 
miles distant. It was hoped that some ii3e could be made of these 
as a check on our azimuth determinations, and a series of microm- 
eter measures of their positions was begun. It was found, how- 
ever, that the results of the measures of different days differed 
very widely while the measures of each day were in close agree- 
ment. This was concluded to be due to irregular changes in the 
horizontal refraction. The approximate azimuths of the marks 
are (east of north): 

Mark: I; II; III; IV; V. 

Azimuth: 5',0; 8'.3; 12'.3; 13'.3; 17'.9. 

The pier for an equatorial was constructed under the small 
dome and the 6-inch Olahk equatorial belonging to Mr. S. W. 
BuRNHAH is temporarily mounted on it. It is expected that this 
instrument will be bought by the University for the use of 
students, and for use in the Solar Observatory. 
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Thia small observatory is a model of what sach a one should 
be in every respect, and owes its special excellence largely to Mr. 
F. D. WiNKLET, by whom most of the details were designed and 
executed. I give a brief description of it here with dimensions 
which may be of use in building similarstructures. The building, 
w"hich is entirely of wood, faces the south and is of one story 
throughout. A shallow cellar of about 4 feet deep is under the 
whole floor. 

The entrance from the south is into a hall 7.4 feet (north and 
south) by 6.3 feet (east and west). This hall is lighted by two 
windows, one north, the other weat From this hall a door to the 
east enters the dome. The radius of the spherical dome is 6.7 
feet. The slit is 18 inches wide. This is too narrow ; it should 
have been at least 2 feet. The dome is supported on an octagon 
structure, the inner aides of the joists forming one side of the 
octagon, being 4.5 feet. The north west side of the octagon is 
omitted, and the angle of the walls is there a right angle, to join 
the walls of the hall. The floor of the dome was originally 8 
feet 5 inches below the turning part, but to fit it to receive a 
six-inch equatorial a second floor has been put in some 2.5 feet 
higher. The transit room is 12.0 feet (north and south) by 1S.9 
feet (east and weat). The ridge of the root runs east and west, 
and there are two slits 16i inches wide, one in the prime vertical, 
the other in the meridian. The eaves of the room are 8 feet 9 
inches above the floor. The roof is supported by the walls and 
by four posts, grouped around the pier. The Transit Boom has 
one window in the north east corner. 



Transit Pier : This extends 63.5 inches below the floor, and at its 
base it is 46 inches square, at the floor line 33 inches. Above the 
floor it is 28 inches square, by 20 inches high to the base of the 
cap-stone, which is 33 inches square by 10 inches thick. The 
whole pier (with the exception of the cap of Jollet stone) is built 
of white brick laid in cement, and the part above the floor is 
painted. If it were to be built again, I should make it about 8 
inches lower. The weight of a man on the north or south edge 
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of the cap-stone will move the latitude level ± 1', but it returna 
to its place as soon as the weight is removed. 

The Equatorial Pier : This ia built ot selected red brick laid 
ia cement and rubbed down to ehapa It Is 8 feet 6 inches above 
the (present) floor, which was laid to accommodate the 6-inch 
Clark equatorial, loaned to the Observatory by Mr. Burnham, 
which is now mounted there. 

Sn OTTERS. 

The shutter for the dome is built on the principle that the parts 
to fit the tracks must be rigid and the other parts flexible. Sev- 
eral pieces of ash cross the shutter, and at their ends have rollers. 
ThesB are connected by a strip of bind iron about i of an inch 
thick, and one inch wide. To this the tJQ covering is fastened. 
The shutter is opened and closed by a rope, one end of which is 
fastened one-third of the way from the upperend of the shutter; the 
other about 30 inches above the bottom. These ropes pass between 
two wooden rollers 2.5 inches in diameter, extending quite across 
the slit, and fixed to the Dome ; and each rope serves to lift and to 
hold back alternately. 

The transit shutters are of the ordinary form of trap-door shut- 
ters, but are very nicely fitted, and can be opened or closed in a 
few seconds. 

This observatory is lighted by oil lamps. A good idea of the 
building may be bad by referring to the two full page views of 
the Washburn Observatory, in which its east and south sides are 
shown. 

THE WATSOS SOLAR OBSERVATORY. 

At the time of his death Prof. Watson bad nearly completed 
the building for a Solar Observatory. This consisted essentially 
in a cellar 16x'20x20 feet, over which was a substantial one story 
Btone house. This house is situated at the foot of the ridge on 
which the Washburn Observatory stand-", and some thirty feet be- 
low it towards the south. . From a point 8 feet above the floor of 
the cellar a tube of tile drain pipe 12 inches in diameter and 55 
feet long is_directed towards the north pole. A small pipe, des- 
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tined by Prof. Watson for a speaking tube, is laid to tbe east of 
the large one and parallel to it. At the top of the hill a pier for 
the larffc helioatat which Prof. Watson was intending to eoo- 
stract at his own expense, is partly built. In March, 18S1, the 
building waa quite incomplete. It has been finished by Gov. 
Washburn and fitted forqnarters for one of the aasistants of the 
Observatory. 

It is hoped to try the interesting experiment for which it was 
principally designed as soon as practicable. In the meantime the 
inclined tube, helioatat pier, etc., have been protected from the 
weather. The lithographed view of the Washburn observatory 
(page 5) shows the Solar Observatory at the foot of the hill. 
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IL A CATALOGUE OF 195 STARS FOB 1880. 

Hedueed by Mr. G. C. Comstock of the Washburn ObiematoTy from Obtestation* 
6y Mr, J. M. Schakbeble of the Betroit Obitrsalory of Ann Arbor. 

" The observations upon vhicb the following catalogue is based 
■vers made at Ann Arbor between July 4 and DecemberSl, 1879, 
by Mr, J, M. Schaeberle, with the meridian circle of the Detroit 
Observatory. 

No complete description of this inatrumeat has ever been pub- 
lished, but in construction and general arrangement it is similar 
to the meridian circle of the L^yden Observatory described in the 
ATtnateri da- Slernwarle in LeydeUy Ersler Band. It was con- 
structed by PiSTOR AND Maetins of Berlin, in 18o3-i. The 
objective is of 6,33 inches aperture, and 99.5 inches focal length. 
The circles are divided to two m'nutes, and are 36 inches in di- 
iimeter. A magnifying power of 283 was employed for all the 
observations of the present series. 

During the period in which these observations are included, the 
break-circuit clock {of Beceni^ow's form) of the Observatory was 
not in good working condition, and much trouble was experienced 
in its ase; in oonseqaence of this, not more than one-half of the 
observations were recorded upon the chronograph, the others being 
observed by eye and ear. In the case of an eye and ear observa- 
tion, transits were usually observed over five wires, with the chro- 
nograph over thirteen, but in all cases only five wires were used 
in the reduction. 

An investigation of the division errors of the circle of this in- 
strument may be found in Nos. 10, 11 and 12 of Bruennow's 
Astronomical Notices, from which it appears that the probable error 
of any line is ± 0'.38, and as four microscopes were always read 
and tbeir mean used in the reduction, ibis probable error is re- 
duced to ± 0M9. The periodic errors of the graduation, al- 
though they appear, from BRUKNNOvr'siuvestigation, to be sensible, 
were not applied in these reductions. 

As this meridian circle is not provided with a declination mi- 
crometer, all bisections were made by causing the star to pass 
midway between two horizontal threads seven seconds of arc apart 

The instrumental constants were determined as follows: The 
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collitnation was measured by means of two collimators north and 
south, and a micrometer moving in right aaoeusioii. During the 
first part of the observations this constant was determined at aver- 
age intervals of one week, but subsequent to November 15 it was 
generally determined for every night upon which observations 
were made. Previous to November 15 the level constant wag de- 
termined with a spirit level, which was read before and after the 
observations of each night; on and after November 15, this con- 
stant was determined from nadir observations. The flexure of the 
telescope tube was determined from the readings of the circle 
when the telescope tube was pointed upon the collimators, and the 
flexure thus obtained in the horizon was assumed to vary as the 
sine of the zenith distanca The clock correction, the equatorial 
point of the circle, and the value of the quantity " n " were deter- 
mined from observations of known stars. On each night the 
barometer and the inlernal and external thermometers were read 
at the beginning and end of the night'^ work, and if the series of 
observations was unusually prolonged they were read at some 
time about the middle of the series. The position of tbe instru- 
ment during this series of observations was circle E, 

The reduction of these observations was made at tbe Washburn 
Observatory under the direction of Prof. J. C. Watson by Mr. 
G. 0. CoMSTocK, assisted by Mr. B, W. Davis, who duplicated a 
part of the computations. 

Throughout the entire work the instrumental constants deter- 
mined on each night were used in the reduction of that night's 
observations. The refractions employed were computed from 
Bkssel's Refraction roAfes as coutained in Chauvenkt's Spherical 
and Practical Astronomy. Tbe places of the zero stars used in the 
reduction were taken from the Amerioan. Ephemeris and the Ber- 
lin Lht o/'539 Slavs, the former being preferred when the star was 
coQt:)ined in both.' The reductions from the observed place to 

' Tlie Washington Obiervatlons for IBST coDtatna & paper, by Prof. StuoK 
Newcomb, on the PotUiom of FitadamerUai 8tar», etc., from which It ap- 
pears, p 10, that the star places or tbe American Ephcmeria may he reduced 
to the ajstem containeil in this paper, bj applying tbe syetematic correction 
+ 0v039 sin («-15fi). 

In the WaahingtoQ ObserTattona for 18T0. Appendix III, On the BigU 
Meeniion* of (he Equatorial Fundamental Stan, NawcOHBglvta, p. 43, as the 
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tbe mean place for 1879.0 were eompaied from the quantities f, g, 
G, h, H, and i contained in the Americin Ephemeris. The precea- 
sioB from 1879.0 to 1880.0 was taken in moat cases from the 
" Catalogue of Stars for Observations of Latitude" Appendix No. 7 
to the Report of the Superintendent of the United States Goast Survey 
for 1§76, the epoch of which is 1880.0. For such stars as were 
not found in that catilogne or which were too near the pole to 
allow the prejession for 1830.0 to be substituted in place of that 
for 1879.5 without introducing sansible error, the precessions were 
computed direcily from the formulfe : 

Free, in R. A. = m + n tan 3 sin a, 
Free in Dec — n cos a. 

In combining the re.sults derired for the place of a star from 
observations made on diOerent nights, the arithmetical mean of tbe 
separate results was usually taken, bat iu & tew cases where an 
observation contained intrinsic evidence of being ics? trustworthy 
than the others, it was given diminished weight, bat in no case was 
Ibis diminished weight assigned to a resalt on account of a devia- 
tion from the mean of other determinations. 

An approximate value of the probable accidental error of a 
single det3rminatton of a star's place in eacb co-ordinate has been 
obtained by comparing e^ieh result with the mein of all the re- 
sults obtained for the same star, in those cases in whieb a star has 
been observed on three or more nights. This give.^* as tha prob- 
able error in right-ascension and declination respectively. 
±0-040 sec 5, ±0'o5." 

reduction of his first system lo his second, a=— 0*.031. hence, American 
Ephenieris=N'-0'.024-0'.030alD(a-15h.) 

The Right Ascensions of tee Berlin L(»t of 539 Stan are sntotantially 
those of the Palkova sysiem of 16*5. See V. J. 8., IV Jabrgsng, 4 Heft, 1669. 
Tbe redaction of (his ajstem tu Nowcomb'a ejstcm of 1(170, as given upon 
p. 49 of Washington Obserratlons for 1970, Appendix III, is: 

H'^Pulkova(t845)+0',019. 

The relation existing between the right agcensions of the Americaa 
Ephemeria and.those of the Berlin List of 531) Srara for 1879 is : 

American Ephemeris -Berlin — O'.0O3—0'.O3O sin (a-!5h), and within 
the limits imposed b; this equation the ri);bt ascensions of the two systems 
may be considertd comparable. 

It does not appear practicable to oblaio any simple expression for the cor. 
leaponding relation in declination. 
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IIL REDUCTION TABLES FOR THE LATITUDE OP 

MADISON, 

Computed under the direction of Prof. Jaubs C. Watbon by Mr. G. C. OoM- 
8T0CK of the Wathbum Obienatorg, and by Mr. J. M. Schakbkrlb of t/te 
Detroit (Xitematory of Ann Arbor. 

These tables were prepared during the years 1879, '80 and '81, 
cbie% under the direction ot Professor Watson. Table Vll, 
with its auxiliary tables, A, B, C, D, was compated by Mr. 
ScHAEBEKLE Tables XII. and XIIL were prepared by Professor 
HoLDEN. All the others have been computed by Mr. Comstock, 
aided in some cases by duplicate computations by Mr. E. W. 
Davis, a student io tbe Observatory. A list of these tables 
follows: 

Table I; Table of Diurnal Aberration in Right Ascension. 

Tdbla II: Table of Transit Factors for the Washburn Ob- 
servatory. It gives, with'the declination as argument, the v»lu> s 
of the factors : 

A=sin {<p — d) sec <i, 
B=co3(^ — 5)sec^, 
C=sec d, 
D=tan S. 

The inlerval of the argument is 10' and the table extends from 
— 42=40' to 4-50= 0-. 

Table III : This table gives the transit factors A, B, C, D, for 
all those stars of the American Ephemeris for 1879 and of ihe 
Berlin list of 5S9 stars, which lie between — 40" and +70". 

Table IV : Contains the transit factors A, B, C, D, lor a'l the 
stars of the two lists named above which lie between +70" and 
+ 80". 

Table V: Contains transit factors A, B, C, D, for all the alara 
of the two lists named above which lie north of +80". 

Table VI : This is a table for computing refractions of stars 
observed out ot the meridian. 

Table VII : This is a table of differential retraction in Right 
Ascension and DeclinatioD. 
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It 13 loUowed by a table (VII A), which gives the zenith, dis- 
taDces of stars of different deoHaatioDS, with the argument hour- 
angle. 

Table VIIT : This la a general parallax-table and it ia followed 

bj 

Tiible IX : A table of the parallax in Declination and Right 

AacensioD. 

Ttible X : I^^ a table of Eemi-diurnal arcs, and gives, with the 
decimation ;is argqmeot, the hour angle of a star in the horizon, 
assuming the horizontal refraction to be 84'. 

Table Xt : \s a table of the sun's motion in Bight Ascension 
and Deci iuiiiion between the meridians of Greenwich or Wash- 
ington and Madi»)n. 

Table XII: la a table of the intervals of the wires of the 
Fauth Transit tnstrumeut, for all declinations between the equa- 
tor and 57," 

Table XIII: la a table giving the approximate local mean 
time of Sunnse and Sunset for every tenth day of ibe year at 
Madison. 

The foreooing very complete tables would require about 
120 prihied page:^. The manuscript tables were given to the 
state printer in 18SI, but owing to the pressure of the public 
business, a delay of six montha has oecarred and the tables are 
not yet reached. 

I have therefore reluctantly concluded to postpone the printing 
of itiese tables until such a time as they will be required for use, 
in order that the present volume may be issued within a reason- 
able time of the date which it bears (September 30, 1881). This 
course is the more satisfactory, as the chief use of the tables in 
qoeation is in the reduction of regular meridian observations, 
which, in any case, can hardly be commenced before 18S3. 
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IV. LIST OP NEW NEBULJi; AND CLUSTERS DIS- 
COVERED IN THE ZONE OBSERVATIONS AT 
THE WASHBURN OBSERVATORY, FROM APRIL 
23 TO SEPTEMBER 80, 1881. 

The following neba'se have been discovered in the zone ob- 
servatioDB made witb the 15$ inch Clark equatorial since 
AprU 23. 

The eyepiece employed was specially made tor this work by 
Kaeleb, of WashiogtoD. It has a field of 25'.5 and magniSes 
145 diameters. A pair of wires is placed in its focns, and also a 
mica scale divided to single minutes. This eyepiece is mounted 
on a slide, so that it can be poshel to one side and a second eye- 
piece of higher power can be placed in focus in abont one second 
of time. This process is sometime.i necessary in examining am- 
biguous objects. Since May 3, 1881, most of the zone observa- 
tions have been made by mysell ; before that time some were 
made by Mr. Burnham. They have not been continuous, as it 
was desired to prosecute the work of observing a certain class of 
double stars selected from Mr. Bubnham's MS. catalogue, dur- 
ing his (temporary) connection wiih thisObservatory. Tbey will 
be resumed in the future. 

The method of observaiion was by sweeps in declination in or 
near the meridian. The places are for 1860.0. 

No. 1. 



18S3 April 6: lOb 45m 18b; 83° 3'; Neb.no deacHpIioD. (Hazy.) 

April 1: ; ; Neb. no description. (Hazy.) 

April 10: ..; ; Neb. p. B. 

No. 3. 

leSl April 27: Ilh0m24s; 83° 84'; Neb. f. d. i£. 2418, 48 5s. 
1B82 April 20: lib Om 31s; 83° 81'; Neb. is elong. 50° ± and at its s. p. end 
JB ft Htftr llm. TbiB alar f. 341S 433Jt. 
This maj' be Harth 215 (G. 0. 5546). If bo Marth'b posllion appeaTB to Im 

wrong. 
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1 April 97: llh 3Siii ..s; 84° 15 : v. F. 
April 28: llli32mSSa; W 13'; t- P. diffused. Neb. m&keg an Uoh- 
celes triaogle with D. H. 3933 ud 



t881 April 28: lib lOm . .s; 9r SS' ; p. F. 

April 27: Uh4Sni503: 9r OS'; ttie Neb. p. D. h. 2593, 429. A star 
II.Ad. aadf. 30'. 



Na8. 

Wei April 28: ;88° 45'; B. m. E.90". 

1883 MsT 8: 13b 33m 4s; 89° 40'; p. U. b. H. B. 100°. 

Nebp. D. H. 39S1, 4a.as. 
O. 0. S130 U 13h 82m 8g; 89" Id. Tbe iij t>eoBine olond^ betore this 
coQld be found Maj 8. 

No. 9. 
1881 Hay 17 : ISh am 2Sb ; 105° 4S ; S. R. stellar N. follovs B. A. C. 43M 8a 

Tbls nebula was Qrst disi 
servatory, 1878, March 28. 

Na 10. 

1881 May 17; IShemSSa; 105° 45 ; v. F. 8. G. C. 846B follows Im 388. 

Na 11. 
1881 May 17: lab em 871; 105' i 

No. 12. 

1881 May 17 : 13b 7m 33s ; 100' 46' ; F. 8. R. N. G. C. S465 follows 31s. 

No. 13. 

tSSl May 38: 13h7m36B; 106° 13'; p. K extended. 

May 29: ; ; c. B. E 90° T stellar, follows LI. 34460 

4m 28s and Is 8 uortb. 

Na 14. 
1881 May 17: 13h 8m 17s; 105° 30'; F. t. H. R. stellar N. O. C, 8465 precedes 
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No. J5. 

1881 April 87: 18h t3m 17s; 80° W; F. 8. la Qeld with LI. S4735. 
April 28: 13h ISm ISs; 80' 51'; b. p- LI. 347il5, (7 mag.) 88a. 

No. 18. 

1881 April 38: 14h 4m . .s; 90' 80' ; E. 180° ; b. H. 6-8' long. 
18«3 Hay 8: 14h 4m 248; 90' 39'; U before; p. B. 

Neb. follows D. M. 2787 8m 37. Ss aad ii 
6.5' south. 

No. 17. 

1881 Aprils?: 14h45m ..s; 81" 37 ; F. 

April 38: 141) 45m 47s; 81° %T; v. F. exactly north of LI. 3709a 

No. 18. 

1881 May6: 17ti 40m ..a; 132= 44'; CI. 15' large. Coarse clagler of 80-40 
■tars; several 8 mag. 

Na 19. 

1881 Hay 2: 18li8m ..S; 108° 30'; This isa blackcirculsr hole in theHUky 
Way (10' ± In diameler). The Stan 
about it are esceasively crowded, and 
inside there are bat two stars; one tol- 
erably bright 10 mag., and the other 
very small. 

No. 20. 

1881 HsySO: 18h 17m ..s; 110° 0'; Coarse cluster detached from tbe Milky 
Way. It contains a reddish star. 

Na 21. 

1881 August 14: 30h 18m 50b: 109° 4' ; t. F. 8 mag. sUr follows Neb. 16b. 

September 17 : ; ; t. F. Neb. p. o Caprieomi ISSs. 

There is a pair of stars 14-16 mag. a few seconds n. p. the Nebula. 

Na 22. 

1881 June 20: 33hSm28s; S5° 17'; p. B. Neb. connected with a small a. of 
stars which radiate in two streams 
from f. to p. stde. Dtam. of Neb. 6', 
or Ct. IS', n, p. In p^SlS' is a small 
knot which may be nebulous. 
July 17 : ; ; aa before. 

Na 23. 

1881 June 31: 3Sh tm SOs ;^58'' 35' ; t. F. d. M. 4850 (0.4 mag.) is SOs.Of ani 
1' north of the neb. 
June 24: ; .,....; P. 
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In fiodiog the above Nebnlss the following of Herschkl's 
General Catalogue have been found and identified, viz.: Nam- 
bera 



626 
2878 
8126 
8418 
8748 
4093 
4882 
4984 



2801 ; 2542 ; 2663 ; 2674 ; 

2884; 2979; 2991; 3018; 

8198 ; 3273 ; 3280 ; 3332 ; 

8461 ; 3466 ; 3468 ; 3469 ; 

3777; 3791 ; 3864; 3866; 

4094; 4142; 4180; 4193; 

4389; 4397; 4414; 4428; 



2607; 2703; 2829; (2829) 

3020; 8021; 3040; 8082 

3337; 3338; 3366; 3383 

3473; 8696=3698; 3721 

3868; 3889; 3954; 8990 

4287; 4340; 4346; 4368 

4514; 4632; 4776; 4778 



4993; 6005; 5546; 6734; 5746; 6761; 5772; 6942 

6009 ; 6094. 
On these the following notes may be given ; 
No. 2542 V. F. E. 80" ; Not v. S. 

2607 p. F. di£E. 1. b. M. ex. 90." 

2878 b. M. visible in finder. 

2829 b M. not v. F. 8.' n. of a star 8"". 

2884 F. 10 ' n. p. not n. f. 2878 ; near a star 9 '". 

5979 F. in the field with 3 stars 9 '^. 

3018 F. 

3020 F. 

3021 V. B. visible in finder. 
3040 F. near 2 stars lO". 

3082 elong. 160"; star 11 "■ follows 10'. 

3332 star 10 " 20 ' n. f. 

3461 p. B. elong. 220 " m. b. M. N. 

3468 F. 

3469 e. F. S. K. stellar N. 

8473 W. Herschel called this p. B. p. L. i..fig. m. b. 

M.; J. Herschel called it, P. p. S. i. R; I find it 

B. i. fig. stell. N. 
8868 F. n. p. a star 9 ", 

5546 V. F. E. 225"; star 12"" p = 225", s= 20'. 
5751 seems p. B. 1881, April 28. 
5966 not very F. 



D,„i,z,d, Google 



V. LIST OF 60 NEW DOUBLE STAES DISCOVERED 
IN THE ZONE OBSERVATIONS AT THE WASH- 
BURN OBSERVATORY FROM APRIL 23 TO SEP- 
TEMBER 30, 1881. 
The followipg double stars have all been found in tbe zone obser- 
vatioDs with ihe Kahlbr eyepiece, previoasly described (eeld 
=26'.5, power =145), mostly by myself. The measureahave all 
been made by Mr. S. W. Burnham with the micrometer. 
-The micrometer eyepieces available during this period were : 
I. Magnifying power 195 diameters; field=ir.6. 
II. Mi^nifying power 260 diameters; fleld= 8'.6. 
IIL Magnifying power 430 diameters; field= 5'.6. 
IV, Magnifying power 750 diameters ; field— 3.'6. 
The positions are for 1880.0. 

No. 1. D. M. (53") 25. 



8.4. .11.0 
8. 5.. 10. 8 
8.3. .11.0 



1861.56 


18.3 


3.61 


8.4. .10,9 






No. 2. 0. Arg. 323. 






U. A- Oh iSm 6l8. 
Decl. +60' 64'. 


1881.575 
.B7fl 
.581 


833.5 
884.0 
839.7 


2.14 
2.71 
3.47 


9,8. .9 3 

8.5. .8.5 
8 7. .8.7 


18S1.58 


338.1 


3.44 


8.8.-8 8 




No. 3. D. M 


(52") 158 






It. A. Oh 38m 248. 
Decl. +53° 54'. 


1861.545 
.568 
.559 

.608 


54.5 

53'.B 
59.1 


a!88 

3.81 
2.54 


8.7. .8.8 
8.4. .8.4 
8.5. .8.8 
8.5. .8.6 



20:00 
19:15 
19:46 



>yC.oogIe 



rUBLWATIONS OF 



Na 4. D. if. (53") 18 (. 





R. A. Ob ilOra 34s. 
Bed. +53' «. 






124.8 
126.4 
124.4 


0.89 
l.OS 
0.96 


8.6. .8.9 
8.5. .9.0 
8.5. .9.0 


II 
II 
II 


30:80 
81:35 
31:45 


125.0 


0.97 


8. 5. 9.0 







Na 6. D. M. (27") 167. 





R. A.0ti5Tin8la. 
Decl. +37' 8. 






75. a 

so. a 
ii.7 


3.85 8. 5. .11.0 
3-08 8. a. -11.5 
3.03 8. 7.. 13.0 


I 

I 
I 


21:20 
30:55 
32:10 


79.0 


2.86 8.6.11.5 

No. 6. "W, B. 612. 

R. A. Ih S9m Hs. 
Decl. +33° 20'. 






00.4 
[(8.6 
07.0 


3.15 9,5..0,S 
3.14 0-0.9.0 
a. 13 8.7, .8.7 


II 

I 
II 


31:35 
31:30 
31:00 



No. 7. LI. 4370. 







R. A.3hl6m 45a. 
Decl. +5T40' 






1831 ..115 

.516 
.578 


184.7 


1.63 8.O.. 9.6 
l.BO 8,3.-10,8 
1.96 8.0. .10.8 


II 
II 
II 


30:50 
21:00 
21:45 



No S. D. M. (49") 950. 



174.8 

178.5 
176.7 

176.7 



. 1.91 
1.70 
3.10 



8.4. .8.7 
8.5. .8,8 
8.4.-8.8 



>y Google 



THB WASEBV'RN OBSBSVATOSY. 
Na 9. O. Arg. 8946. 



61.3 1.28 8. 5.. 8. 6 I 28.85 

02. » 1.3U 8.Q..8.6 I 23. IS 

64.S 1.42 8.4. .8.4 II 21.55 



Na 10. O. Arg. i 



4.42 
4;3Q 
4.47 



No. 11. AnoD. 



No. 12. D. M. (— 1") 2 



1.24 8,0. .8.5 II 12:00 

1.13 8.8. .9.0 11 13:15 

1.03 8.5.-8,8 II 11;20 



No. 13. D. M. (— r')26 



1S4.4 1.55 8.0..8.5 

151,8 1.38 8.0..8.3 

1S3.3 1.86 8.2.-8.3 



>yC.oogIe 



PUBLICATIONS 0^ 



Ko. 14. LamoQl 1121. 



No. 15. LI. 25043. 



219.7 3.07 

»I6.2 3.19 

219.1 3,03 



8.8. .8.5 
8.5.-8.6 
U.9..8.S 



1S:40 

14: IS 
14: £5 



243.7 4.S8 

244.8 4.16 
S43.T 4.55 



8.8. 9.5 
9.0. .9.7 

8.7. .9.3 



14:10 
18:1B 
14:50 



Na 18. LI 26172. 



7.8. .11.0 
7.5 11.0 
7.5. .11.0 



14:40 
14:40 
18:80 



>y Google 



TEE WASHBURN OBSERVATORY. 
Na 19. Anon. 



1.83 9.s..:i.o 

1.78 9.4..II.0 



1881.419 350.4 3.86 6.5. .11.0 

.438 249.6 2.47 8.0. .11.0 

.447 349.4 2.75 6. 3.. 10. 8 



14:20 

15:00 
14:40 



No, 21. Aooti, 



No. 22. Anon. 



14:30 

15:16 
14:80 



2.14 8.5. U.5 

3.23 8.6. .9.0 

3.33 8.5. .0, a 



Na 23. Anon. 







K. A. 15h 
Deol.-7 


2m Sis. 
48'. 






1881.883 
.889 
.395 


360.1 
361.4 
360.5 


3.44 
8.39 
8.46 


8.7. .8.0 

8.5. .8.8 
8.7. .8.8 


I 

I 
I 


17:20 
14:65 

18:15 


1881.89 


380.7 


3.40 


8.6. .8.9 






6— Wash 


Ob. 











D,„.z,d, Google 



PUBLICATIONS OF 
No. 24 Anon, 



876.7 8.63 8.7. .9,0 I 35:00 

378.0 3.1M 8.5. ,8.7 I 15:35 

276. B 8.7a 8,7. ,8,8 I 15:15 



No. 25. AnoD. 



No, 26, Anon. 



4,3 
3,9 


7,06 
7,00 
6,93 


9 0,,9.5 
0,7, .8,7 
8,8, ,8,8 


I 15 : 25 
I 17:25 
I 16:15 


4,1 


6.119 


8,3, .9.0 






No. 27. 


LI. 30853. 






R. A, IGh Sam 82s. 
Decl. -13° r. 




131!, 6 
133,3 
135.0 


4,78 
4,99 


8,5. ,9.3 
8,5. ,8.8 
3 n-,9 3 


I 15:50 
I 16:05 
I 16:35 



No. 28. 0, Arg. 16709. 



3 73 8.9. .9.5 I 18:40 

8,52 8.6. .8,8 I 18:30 

3.00 8.5. .9.0 I 18:05 



>y Google 



THE WASHBUSN 0B8EBVAT0RT. 
No. 29. Arg. 16893. 



7.8.-8.8 II 1T:05 
8.0. .8.5 I 17:05 
8.0. .8.7 II ie;65 



No. 30. LI. 32046. 



m.l 3 43 8.3. .11.0 I IflrOS 

111. 9 3.33 8,0..a.O I 17:66 

113.1 3.10 8,6.-9.5 I 17:16 



No. 31. Anon. 



8.8. .9.0 
8.9. .9.3 



Na 32. Anon. 



R A. 17h 55m 15a. 
Deci, -27M'. 


4.68 
4.54 

4.41 




8.0. .8.8 
8.0. .8.8 
8.0. .8.7 


4.5* 




8.0. .8.8 



No. 33. Anon. 



69.3 S.54 8.3. .8.4 II 18:00 

60.4 1.90 8.3. ,8.4 11 13:80 
57.6 2.83 8.6. .8.5 I 20:10 



>yC.oogIe 



PUBLICATIONS OF 



Na 34 Radcliffe 4234. 



8.S..g.2 
8.4. .0,0 
8.5. .0.0 



14:40 
14:50 
15:35 



315.0 0.93 

214.0 1.03 

313.9 1.14 



8.5. .9.0 
8.5. .9.0 
8.5. .9.0 



19:30 
19:40 
19:40 



No 37. Anon. 



R. A. 20h am 13s. 
Deol. -4 1. 


a. 97 
an 

3.03 




8.0. .11.0 
B-6..1I.5 

s.7..ii.e 


8.06 




8. 6. .11. 4 



No. 8a ScbJ. 807a 



3.76 8. 5. .11.0 

3.76 8.6. .11.6 

3.47 8.4. .11.0 



19:10 
1S:30 
aO:60 



lyCOO^^lC 



THE WASHBURN OBSBRVATOItT. 



No. 39. D. M. (50") 3145. 



178.2 7.87 8.0..n.O 

177. a 7.79 8.0.-11.0 

175.5 7,48 8. 0.. 10.5 



Na 41. 0. ArK. 20773. 



7.84 11.0 

8.06 8.3.. 11.0 

7.78 8.5.-11.0 





No 


40. 0. Arg. 20773. 

R. A- 20h 36in 848. 
Decl-— 19°65'. 

AandB. 




1881.496 
.506 


858-2 
357.8 


5.30 8-7. .9.0 
5.3T 8.5, .8.8 


I 18,50 
I 19.40 


1881.60 


337.9 


5,3a 8.6.-8,8 

C BQd D. 




1881.406 
.607 


187.4 
187. 8 


4,63 9,0.-9-5 
4.71 9-3. .10.5 


I 19.40 
I 19.40 


1881-50 


187.3 


4.67 gT.io.o 
A and C. 




1881.496 


S57-7 
257.7 


144.76 -'. .. 


I 18.55 


.507 


144.66 


I 19.46 


1871.50 


367.7 


144.71 





D,„i,z,d, Google 



PUBLICATIONS OF 



No. 42. Aqod. 



■. (2") 4262. 



R. A. 20h 46m igs. 
Decl. +2=45'. 






1.96 
2.09 


8.4. .10.0 
a. 5. 10. 8 
8.4.. 10.8 


II 

I 

I 


30:15 
20:20 
19:40 


l.»l 


8.4.. 10.0 







No. 4t 0. Arg. 22177. 



1881.460 
.465 

4.90 



378.8 a.T3 
270.7 2.88 

873.9 3.53 



8.5. .10.5 
8.5. .10.8 
B. 2. .10.0 



15:40 
15:00 
17;00 



Na 45. Wa B. XXI. 591. 



8.7.-9.5 
H.3..8.B 
8.5. .9.0 



16:40 
19:20 
16:20 



No. 46. D. M. (35") 4585. 



IS; 50 
19:15 

18:15 



lyCOO^^lC 



THE WASHBUUN 0B8ERYAT0RT. 



No. 47. D. M. (49") 3578. 



8. 5.. 12.0 
8,6.. 13.0 
8.0. .13.0 



No. 48. O. Arg. i 



17:50 
1B:50 
17:10 



No. 49. D. M. (28") 4212. 



R. A. Bill 46m 22 
Decl. +28° 23'. 




3.18 8.5 
2.33 8.2 
a. 21 8.5 
3.29 8.7 


.10.7 
.10.5 
.10.5 
.10.5 





No 


50. 0. Arg. 22867. 

R. A.311i47mI4s. 
Decl. +33- 44'. 






1781.460 
.465 
.493 

.578 


171.9 
173.7 
168.8 
174.9 


1.35 
1.42 

1.75 
1.44 


8.8. .10,6 

8.7. .10.0 
8,7. .10-8 
8.4. .10.5 


II 

I 

r 

I 


16:15 

16:05 
20:10 
20:15 


1884. 50 


171.5 


1I7 


8,7. .10.4 








No. 


51. D. M 


( + 1")4630. 










R. A, 22h 29m 5s, 
Decl. +3° 3'. 






1881.833 
.683 
.641 


179,0 
181.8 
183.5 


0.90 
0,S0 
0.91 


8.5.. 9,0 
8,3,. 8,8 
8.6,. 9.0 


I 
II 

II 


19:40 
30:60 

20:50 


1891. 03 


181.1 


0,90 


8,5.. 8.9 







■jCooi^lc 



FUBLIGATI0N8 OF 



No. 52. 0. Arg. 







B. A. aah 33m ISa, 










Decl. +50 


40'. 








490 


290.S 








18 


00 


4S8 


£86.3 


4.56 


8.8 


la.o 


20 


S5 


49n 


2S1.7 


4.SS 


8.3. 


.11,0 


17 


30 


62S 


S8S.0 


4.74 


8.0. 


.10.5 


21 


06 


G31 


290 8 


5.18 


8.0. 


11,0 


18 


SB 


640 


, 286, S 


4.85 


8.0. 


11. 


17 


50 


S43 


201.1 


4.54 


8.0. 


11. 


20 


15 



No. 53. Lament 4660. 





R. A. 83h 42m 54a. 

Decl, -7' 8'. 






4.7 
0.0 
2.2 


1.68 
1.44 
1,40 


8.6.. 9.5 
8.6- 10.0 

B. 6. .10.5 


II 
II 
It 


20:00 

20;a0 

31:00 


2^ 


1-51 


8. 6., 10.0 






No, 


54, 0. 


Arg. 24750, 








R. A. 23h 45m 33b. 
Deci. +50" 2»'. 






196.6 


1.80 
J. 90 


».0.,9.3 

8.4. .8-5 


II 

I 


19:00 

30:10 



Na 55. WsB. XXII, 1210. 



1881.575 
.578 
.518 



1.84 9.0-.10.3 

1,94 9.3. .10.0 

1.69 9.0. .10.0 



Na 56. D. M. (41°) 4666. 



123.5 
133.4 
129-6 



1.10 
1.00 
0.86 
0.74 



B.0..8.6 
8-5, .8.5 
8.6.. 8. 5 
8-5. ,8,6 



18; 00 
19:15 
18;20 
18:10 



lyCOO^^lC 



TSS WA8EBURN OBSBRVATORT. 



-Ka 57. D. M. (50°) 3962. 



8.5. .10.7 
8.5.. 9.S 
B.0..10.8 



Na 5a 0. Arg. 25809. 



R. A. 23h 30m 638. 
Deol. +53° 17'. 




3.89 8, 8.. 11.0 
3.63 8.4. .10.5 
8.59 8.5. .11.0 


I 20:a« 
I 30; 10 
I 18: Se 



0. Arg. 



0.97 
0.81 
1.25 

0.98 



S.0..9.2 

8.5. .8.8 
8.5. .8.7 
8.5.-8.5 



807 .'9 
307.1 


19.76 10.8 

19.40 10.5 

20.33 11.0 


I 
I 
II 


1»:4S 
19; 45 
30:45 


307.5 


19,83 10.8 






No. 


60. D. M. (38») 5112. 

R. A. aSh 55m 178. 
Decl.+B8°58'. 






128.1 
185.1 
124.2 


0.51 8.6.. B.O 
0.65 8,5. .9.0 
0.69 8.5. .8.8 


in 
III 
III 


20:65 
30:30 
23:00 



D,„i,z,d, Google 



,GoogIe 



TI. A LIST OP 88 NEW DOUBLE STARS DISCOVERED 
AND MIOROMETRICALLY MEASURED AT THE 
WASHBURN OBSERVATORY FROM APRIL 23 TO 
SEPTEMBER 30, 1881, BY MR. S W. BURNHAM. 

^. 776. D. M. (49») 10. 



0.79 9.o..e.a 

0.93 8, 6.. 8. 6 

0.97 9.0. .9.2 

O.BO 8.8. .9.0 



,3. 777. D. M. (-1") 32. 





R. A.Oh I4mS73. 
Decl. -0" 60'. 


161.5 
168.1 

167.4 


4.34 - 

4.06 

3.97 


8.5. .10.0 
8.5.. ».0 
8.5.. 9.5 


186.1 


4.09 


8.5.. 9.5 



I. 778. D. M. {51',) 72. 



1.09 0.6. .9.5 

1.05 9.5. .9.5 



,3. 779. LI. 692. 



D,„i,z,d, Google 



PUBLICATIONS OF 



^. 780. D. M. i 







B. A. 
Decl. 


Oh asm Oe. 
+8TB. 


1881.738 
.781 

.747 


143 !4 
145.1 


2.41 

a. 14 

2.42 




S. 6. .10.0 
8.0. .10,0 
8.6.. 0.5 


1891.73 


144.2 


3.33 




8.6.. 9.8 



20:06 
23:35 
20:50 



I. 781. LI. 1837. 



. 782. LI. 2S57. 



79.3 3.03 8.0. . D.8 

70 9 3.87 6,0.-10.0 

78,8 2.97 8.0.. 9.5 



^. 783. 0. Arg. 1777. 



o.eo 

1.05 
0.98 

0.81 



8.7. .9.0 

8.4. .8.8 
8.5. .8.8 
8.8. .9.0 



^. 78i D. M. (22°) 2 



8.7. .9.5 
8.8. .9.5 
9. 2.. 9. 6 



D,g,„zed.yGOOgIe 



TEE WASHBURIT OBS&RVATORT. 

/9. 785. 49 CassiopeiB. 



244,3 5.27 

246.7 5. 35 

245.3 0.13 



6.0..13 
«0..13 
B.0..13 
6,0. .13.6 



/?. 786. D. M. (55") I 



20:40 

20' 85 
20:60 
21:00 



3.23 8.0. .13.0 

2,18 8,0.-12.0 

1.75 8,0, .12.0 



'. 788. D. M. (42°) 786. 



8.0. .11.0 

3,5. ,11.0 

e.5..io.o 

8, 4.. 10,0 



Digitized .yGOOgle 



PUBLICATIONS OF 






^. 789. L'. 842fi. 






R. A. 4li SSm 80s. 
Decl. +37-34'. 






1.34 8.3. .8,8 
1.28 8.0. .9.0 
1 ST 8,0. .8.5 


III 
11 
II 


o^ao 

33: IS 
33:25 



B. A. ]0h4raSs. 

Deci. — n°ir. 

Place from Berlin Catalogue. 



ft. 791. Ation. 

R. A.nii UmSOa. 
Dtcl. +7' 43'. 
Place trom Lamonl's zoj 



P. 3. .10.0 
8,0. .10,5 
8.5. .10.5 



13:^ 
11 : 15 

11:35 



,?. 792. Sell j. 4219. 







R.A. llhSSmSls. 
Decl. +3 33'. 






1881.331 
.34a 

.453 


S04.S 
203.3 
205.3 


1.74 
2.10 
1,85 


8,5, ,11,0 
8,0 .11,0 
8,5 11,0 


I 
I 
II 


11:45 

11:15 
12:00 


1B81. 34 


204.5 


I,»2 


8,3, .11.0 








^■ 


793, D. 


Vr. (7°) 2474. 










R. A. llh37m26B. 
Decl. +r 14'. 






1681.893 
.340 
.843 


120.8 
113.0 
110.8 


1.17 
1.35 
1,43 


9. 5.. 10.0 

9,7.. 1ft, 5 
l).5..10.5 


11 
II 
II 


J2:45 
I2:0O 
11:10 



D,g,.z,d, Google 



THB WASUBUUN OBSERVATORY. 



^. 794. 0. Arg. 12149. 

R. A.llh47inISs, 

Dccl. +74' 26'. 
A D&ked-eye star, 6-Tm. accordiDg^lo Heis. 

105.8 0.54 6-5. .7.5 IV 10:00 

105.3 0.44 6.5. 8.0 IV 9:40 

110.5 0.34 6. 5.. 8,0 IV 9:85 Daylight. 

113.2 0.43 6.3. .7.8 IV 12:30 Cloudy. 

OS.iJ 0.E6 6,5. .8.0 IV 11:80 Daylight. 

106.8 0.43 6.5. .7.8 

^ 795. E. 2778. CAB=02' 242.) 

R. 4. llh 53m 5!s. 

Decl. +7r ao'. 

A. and B. 

150.7 7.5, .7,5 III 

151.0 33,75 7,5, .7.5 II 10:40 

161.4 33.55 8.0. .8,0 II 11:24 

150.4 33,47 7.7, .7.7 IB ^ 13:30 

150,9 33.50 7. 7,, 7. 7 

325-0 HI ...... 

3ai>,5 13-23 13,. II 10:45 

329.6 14.08 13.. II 11:35 

324.0 14.15 13. II 12:50 

827.0 13.83 13.. 

8. and b. 

115.1 12,6 II 

115. a 6.14 13,. II 

114.5 5,44 12.. 11 

120,1 5.75 12,5 II 

116 a 5.78 12,5' 

[i. 798. LI. 23014. 

R, A, 12h lira 193. 
Decl. +7° 18', 

A very close and difllcult pair. 

867.1 0.35 est. 8.0..8.0 IV 11:40 

275.7 0.88 B.0..9.0 IV 11:40 
aeO.8 0.24 8.0. .9.5 IV 18:61 

270.9 0.81 8.0. .8.8 



Digitized .yGOOgle 



PUBLICATIONS OF 

■?. 797. D. M. (6") 2630. 

R. A. l'2h 28II1 S7g. 
Dec). +6° 38. 
A and B. 



1881.393 
.804 
.881 


169.8 
171.1 

172.7 


0.80 
0.66 
0.73 


8.3 
8.5 

8.7 


.8.8 

.8.7 
.8.7 


III 
III 

IV 


18:20 
13:40 
18:40 


lffil.81 


171.2 


0^ 


sX 


Te 










AB and C. 








1881.293 
.304 
.839 


8.5 
3.0 
8.2 


77.25 
77.21 
77.41 




.9.0 
9.0 


III 
III 

II 


13:30 
13:30 
10:00 


1881.31 


ITs 


■JtJs 





To 










A 798 


LI. 2^307. 










R. A. 13h 59in 40a 
Decl. — 17' 21'. 








1881.843 
.3S8 
.398 

.3»7 
.419 


177.4 
163.5 
175.0 
181.0 

174.7 


0.63 
0.73 
85 
0.46 

0.58 


8.0.. 8.0 
8 0.. 8.0 
8.0.. 9.0 
8.5. .9.0 
8-0. .8.3 


III 
II 

IV 

III 
III 


13:30 
^2:30 

13:30 
14:10 

18:30 


*oor aeeing. 
Very difficult 


1881.38 


174.3 


0.54 
^. 799. 


8.1. .8.5 
R. 2963 












R. A. 13n Im 78. 
Deol. +73° 46'. 










A naked 


eye star accordiag to Heia, 


6-7m. 




1881.309 
.304 
.818 
.378 
.881 


^9.2 

338.4 
338.8 


0.73 
0.63 
0.45 

o'.4S 


7.0. .8.5 
6.0, .8.5 
6-5. 8.5 
6,5. .8.0 
6.5.-8.5 


IV 

III 

IV 

IV 
IV 


12:20 
10:00 
9:45 
13:10 
11:40 


Daylight. 

Cloudy. 





i5 


800. 


Comse 201. 






R. A. ISh 10m 498. 
Deol. +17° 40'. 


1S0.4 
119.8 
136.1 
130.0 




1.25 
l.U 
1.49 
1.81 




7.0. .10.5 
7.0. .10.0 

7.5. .10.0 
7.0. .10.5 


131.5 




1.87 




7.1. .10,3 



..Google 



TEE WABHBUBN OBSBBrATOSX, 
^. 801. LI. 25399. 



8Sg.4 S.fiS 8.0.,11.0 II 14:30 

328.6 a.83 8.3. .10.8 IV 10:30 

33S.9 - 3.81 8. 0.. 10.8 I 1S:S5 



j9. 802. D. M. (49") 2245. 



R. A. lSh48m49a. 
Decl. +48° 57'. 






8.80 

8.55 
3.43 


7.6. .11.0 
7.8 .11.0 
8.0. .10.8 


II 
11 
II 


10;43 
11:00 
13:10 


8.43 


7.8. 11.0 







5. 803. LI. 26991. 



^. 804. Anon. 







RA..]4h8Im4Ss. 

Decl. -8° B'. 








Place ftom Berlin Catalogue. 






1881.488 
.896 


167.9 
164.5 


1.47 8.3. .10.0 
1.83 8.0.. 11.0 


II 
It 


15:35 
15:00 


1881. 4G 


166.3 


1.40 8.1. .10.7 

805. 0. Arg. 13799. 

R. A. 14h Sam 58s, 
Decl. -36° 38'. 

A. andB. 






1881.897 

.417 


18S.9 
134.9 


28,01 7.G..13 
25.34 7.0..18 


II 

I 


16:00 
18:07 


1861.41 


18S.4 


24.13 7. 8.. 18 






7— Wash. 


Ob. 









D,„i,z,d, Google 







PUBLICATIONS OF 










A. 


and a 






1B81.S97 
.419 
.498 


43.2 
41.7 
43.0 


124.13 
134. U 
123.68 


9.0 

......9,5 

9.0 


ir 

I 
I 


15:10 
1S:(» 
14:40 














1881.43 


43.0 


m.03 
C. 


9.3 

BndD. 






1881.397 
.414 

.498 


340.0 
239.5 

8ai<.e 


1.8.1 
2.:i3 
1.80 


13 

13 

11 


11 

I 
I 


14:55 
16:57 
15:30 


1881.44 


839.7 


1.99 


11.7 








A 


808. 0. Arg. 1381S. 

R. A.. Uh 33m 37s. 
Decl. -25' 46'. 










A. 


and B. 






1881.897 
.419 
.438 


67. « 
67 8 
67.4 


71.70 
71.37 

71.20 


7.5 

7.0 

7.B 


II 

I 

I 


14:45 
14:40 
14:80 


1881.43 


67.4 


71.60 
B 


7.8 

andC. 






1881.397 
.419 
.490 


346. fl 
34). 6 
833.8 


1.14 
1.20 
1.20 


8.5. .10.0 
8,5.. 9.6 
8.5. . 9.3 


II 

I 
I 


14:80 
14:60 
15:85 














1831 .M 


447.8 


1.23 
^. 807. 


8.5. .9.6 
Schj. 5216. 










R A. Hh 36m 379. 
Decl. -6' 10'. 






1831.414 
.416 
.410 


238.9 
338.0 
240.2 


1.27 
1 30 
1.15 


8.0. .9.3 
8.0. .9.0 
8.0..9.0 


II 
I 
II 


15:00 

14:110 
IS: 40 


1881.41 


239!o 


^34 


8.0..9.1 







■jCoogle 



TSB WMEBURN OBSBRVATORT. 

A. B and C. 

1861.895 SOS.O ' 04.41 8.8 II 

.43S 805.3 94.80 9.0 I 

1881.41 808.) 94.60 8.9 

B. 809. Anon. 



Place from Waahlngton Miiral Zones. 



1.84 

1.G8 
1.81 
1.36 



15:10 
18; 40 
15:35 
19:40 



^. 810. "Ws B. XV. 1156. 







R. A. 
Dec), 


5h 46ra 508. 
+ 43° 60'. 






1881.874 
.804 
.388 


94.5 
01.9 
93.3 


0.94 
1.29 
1.04 


8.3. .n.o 

8.5. .11.0 
8,8. .11.5 


11 
II 
III 


13:65 
11:10 
13:20 


1881.82 


93.3 


1.09 


8. 5.. 11. 2 







^. 811. LI. 29349. 







R. A. 
Decl. 


Bh Om 26s. 
+33° 18'. 


1881.804 
.809 
.881 


aS8.3 
217.4 
224.3 


8.78 
8.35 
8.40 




8.0..11.8 
8.K. 13.0 
8.0. .12.5 


1881 rii 


321.6 


8.49 




8.1. .12.1 



15:80 
15:15 
14:50 



(. 812. Wa B. XV. 155S. 



128.1 0.76 8.5.. 8.8 

126.8 0.93 8.0.. 8.0 

127.8 0.92 8.0.. 8.0 



16:40 
IS: 20 
16:00 



D,g,l,zed.yGOOgIe 



PUBLICATIONS OF 



W, B. XVI. 661. 



0.85 
1.U5 
0.B7 



a. 814. Wj B. XVI. 676. 



814.8 0.41 

820.0 0.81 

834.4 0.»G 



8.4. .8.6 
8.S..8.5 
8.5. .8.0 



fl. 815. Ws B. XVI. 686. 



848.6 6.03 

849.7 6.49 
347.0 6.78 



8.0..10.5 

8.8. .10.8 
8.0..10.0 



p. 816. 31 Herculia. 



385.0 4, fit 7.0..11.0 

324.7 4.73 6.0. .13.5 

233,7 5.8a 6.0. .11.8 



fl. 817. Wa B. XVI. 796. 





R. A. 16h 27m 299. 
Decl. + 33^ 29'. 






149.1 
147.1 
146.6 
145.5 


0.06 8.3. .8,8 
1.17 8.0. .8.0 
1.00 8.3. .8.5 
1.84 8,0. .8.0 


II 


16:15 
14; 80 
15;30 



■jCooi^lc 



TBE WABBBURS OBSKBYATORY. 



e.0..13 
6. 8. 13-11 
6.5. .18.5 



r not meunrable. 



fi. 819. AuoD. 



1.45 8. 5. 11.5 I 17:10 

1.65 8.5. .11.5 I 16:15 

l.flT 8.7. .11.0 I 18:15 



fi. 820. LI. 80279. 



287.8 4.19 7.8. .8.5 

237.8 4.29 8.0. .9.5 

287.1 4.25 8.0..9.5 



21. D. M. (32°) i 



31.414 813.5 1.35 8.5, .9.0 I 16:85 

.483 314.7 1.16 8.8. .8.7 II 14:10 

.458 813.5 1.13 8.5. .9 HI 14:45 



1.44 7. 0.. 11.0 

1.55 6.8. .11.6 

1.63 7.0..11.6 



-.zHi.yCoogle 



PUBLIOATIONS OF 
^ 823. L!. 31107. 





K. A. 17h Om 2D». 
Decl. +0°40'. 






851 
85!. 7 
354.7 
850.4 


0.98 
l.U 
0.t>3 

1.17 


8.0..9.0 
8.5. .6.0 
8.0..U.5 
8.0. .9.8 


II 

III 
II 
II 


ieL5& 

16:55 
17; IS 
1«:50 



17:15 
16:90 
17:10 



^. 824 D. M. (— 1"')3400. 



•^ 825. (A&= £ 226a) 



a a minate etar between the compoDeDti observed by Strave. 
A. and B. 



190.5 

m.8 

197.4 


11.57 
11.68 
11.11 


8.3. .13 
8.5.. 18.6 

8.8. .18 


I 
I 
I 


16:40 
17:60 
17: OS 


197.7 


11.41 


8.4. .18 








A and C. 






213.6 
913.0 
212.4 


19.97 
20.15 
20.12 


8.B..8.7 
8.5 .9.0 
8.8. .8.7 


I 
II 

I 


16:GS 
17:40 
17; OO 



'. 826. D. M. (9") 3566. 



1881.503 887.6 0.70 0.6.. 9.6 II 18:00 

.S&S 0.54 9.8. .10.0 III 19:00 

.614 844.7 0.66 9.6.. 9.6 II 18:95 

1881.-57 841.1 0.60 9.6.. 9.7 

A Teiy difflcDlt pair or amall glare; in the field, 5.'3 south of a 7m atar. 



lyCOO^^IC 



TBB WABHBURN OBSEBYM'OnT . 
j9. 827. Li. 87470. 



(. A. 19h 87m 578, 
>ccl. — 11° 29'. 




0.95 
0.78 
0.88 




8.0. 

8.!t. 

8.5. 


.8.7 
.O.S 
.9.0 



D. M. (o-) 4290. 







R.A. 19h41m33. 
Decl. +5° 58'. 


1831.638 
.641 
.647 


D.4 
10.9 
10.0 


2.87 
S.69 
8.05 


8.8. .10,6 
8.4. .10.5 
8.8.. 9.5 


1881.64 


ioa 


8^ 


siiTio.s 



^. 829. D. M. (5-J 4299. 



808.9 0.75 

815.0 0.87 

813.1 0.55 



f. 830. L'. 37916. 



I 831. D. M. (47") 2955. 



30:00 
18:10 

Sit 10 



8.5..fl.O III IB:!.-! 

8.7. .9.0 II 16:80 

8.0. .9.0 II 15:50 



D,g,„zedi>yC.OOgIe 



PUBLTUATIOSB OF 



. 832. Lamont 3095. 



ioa.9 

101.0 
101.6 



31:30 
19:50 
19: OS 



j9. 833. LL 38625. 



j9. 834 D. M. (6") 4688. 







R. A. 20h S&m 47b. 
Decl. +6= 43'. 




l.«5 
.304 
.562 
.641 
.647 
.666 


136.8 
136,4 
133.4 
186.6 
130 1 
132.7 


9.34 
3.66 
S.30 
8.45 
3.58 
a. 22 


8.5. .11.0 
8.8. 11.0 
8.6. .11.0 
8. 3. .11.6 

8.6..ia.O 
8.6. .10.8 


III 


1.58 


134.0 


3.44 
^. 835. 


8.6. .11.0 
LI. 40815. 








R. A. 30h 68m SOa. 
Decl. +7' IT. 




t.641 
.686 
668 


2S6.4 
966.4 
254.8 


0.85 

0.88 
0.78 


8.0..11.0 
8.0. .11.0 
8.0.. 11.0 


II 
III 
III 



D,g,.z,d, Google 



TUB WASBBUEN OBSBnVJTOBT. 



D. M. (47") 3291. 







R. A. Slh 2m 378. 
Decl, +47° 04'. 










AandB. 






1881. S75 
.589 

.717 


191.6 
188.0 
1S9.6 


0.58 
0.64 
O.SB 


9.0. .9.0 
9.0. .9.0 
9.0. .9.8 


III 
III 
III 


17: 4C 
18;85 
19:66 


1881. 6S 


191.4 


0^ 


9.0..9.1 










A, B and C. 






1881. S73 
.689 

.717 


S18.S 
218.1 
SS0.8 


27.28 
27.41 
27.46 


..10.5 
..10.0 
..10.0 


ni 

III 
II 


17:45 
18:30 
20:00 


1881.68 


819.1 


27.38 


..10.3 






The dlBtoDt Bt 


IT, C, may 


be a close pair. 








i9. 837. U. M 


i-l") 4170. 










R. A. aih 2m 43s. 
Decl. -0° 16'. 






1881. TO8 
.781 

.747 


186.6 
190.1) 
193.8 


8.76 

3.81 
8.54 


8.8. .10.0 
8.6. .10.8 
8.4.. 10.0 


I 
II 
II 


21:30 
21:05 
19:50 


1881.73 


189.7 


3^70 


8.4. .10.1 







^.888. LL4H62. 



7.6. .9.6 
7.5. .9.5 

7.8.. 9. 5 



D. M. (48") 8848. 







R. A. 21h 18m lOg. 
Decl. +48° 60'. 










A and B. 






J881.4B5 
.465 
.480 


201.3 
208.7 
200.8 

201.7 
ff. Ob. 


15.11 

isTie 


8.6-.]a.O 
8.6. .13.0 

8.6..ia.o 


I 

I 
I 


16:55 
15:36 
17:86 


1881.47 
7* — WaB. 


8. 5.. 13.0 





D,g,.z,d,C.OOgIC 



loe 



PUBLICATIONS OF 
AandC. 



1B6.1 
181. 
197.8 



16.50 
IB. 80 
17.30 



/9. 840. Lamont 8 



39.9 2.S5 8. 6.. 10.0 

S8.1 a.71 6.8.. 9.0 

40.3 2.« 8. S. .10.5 



j3. 841. D. M. (53") 2 



, 842. D. M. (4") 4811. 



23:30 
31:15 
31:05 





R. A. Slh 49m Sla. 
Decl. +5S° 44'. 




ISO.O 
19S.0 
197.2 


1.73 
2.83 
3.03 


8. S. .11.0 
8.7. .11.5 

8.4. .13.0 


I 17:10 
I 30:30 
I 19:10 


194.4 


3.03 


8.5. .11.6 





1881.738 138.3 

.781 119 4 

»^ ' .747 132.7 



I 843. D. M. ( + 1'')4606. 



lyCOO^^IC 



THE WASHBURN OBaEBVATORY. 







R A. 23h S8m 83s. 
Deol. +5° 2. 






AandB. 


1881.738 
.731 

.IVl 


84.3 
84. 2 
84.4 


98.14 -.8.0 

98.41 ..8.3 
98.47 ..8.0 


1881.78 


84.8 


B8.34 -.8.1 
B. and 0. 


1881.738 
.731 
.747 


818.6 
816.8 
818.5 


8.93 8.8. .10.5 
3.34 0.5. .11.5 
8.33 9.6.10.8 



. 815. O. Arg. 24536. 





R. A. 23h 36m 38b. 
Decl. +67° 53'. 




A and B. 


194.9 
194.7 

iB6!7 


5.91 

5.88 
S.77 
5.70 


8.0.. 11. 8 
8.3. .13.5 

8.3. .18.0 
8.8. .12.0 


195.4 


5.69 


8.3.. 13.1 




A and C. 


9!i 


16,06 
15.35 


..18. 
..13.5 



19:30 
18:15 
17:00 
18:05 



. 846. LI 44688. 



In a low power field with fi PegasI, Slsf ftod 6'b. 

3 93.3 1.78 8.5. .13.5 I 30:40 

5 90.1 1.68 8.7.. 13. II 33:80 

6 li7.0 1.75 8.5. .13.0 I 19:45 



DigmzedsyCOOgle 



PUBLIC ATIOSS or 



9. 8i7. W. XXIL 1103. 



8.4. ,9.0 

8.4. .9.0 
8.7. .9.5 


II 

I 
~I 


21:50 
S1:S5 
19: « 


6.5. .9.2 







j9. 848. D. M. (57°) 2629. 



19:40 
ai:40 
19:50 



^• 


849. 


Arg. 24920. 








K. A. 22h 51m 46s. 
Decl. +86- 11'. 






181.1 
138.5 


8.80 
4.12 
3.78 
8.27 


B. 8. .13.0 
8. 3.. 13.0 
8.5. .13,6 
8.0. .12.5 


I 

I 
I 
I 


IS: 50 
18;00 
16:80 
13:60 



I. 850. LI. 44985. 







B, A. 82h Mm ais. 
Decl. +18° 13'. 






1881.562 
.578 
.681 


118:8 
120.0 

iao.6 


3.96 
8.U 
3.07 


8.2. .10.8 
8.0 10.5 
8.2..10.O 


II 
II 

I 


20:80 
20:00 
80:66 


1881. ST 


119.8 


^05 


8,1. .10.6 







^. 851. O. Arg. 25054. 



1.81 
1.63 
1.61 



7.7. .18 

7.7. .13 
7.0.. 18 



21:10 
21:40 
19:10 



lyCOO^^lC 



TES WASRBUBN OBSERYATOBT. 



fi. 852. Pegasi 306. 



G8.S1 

S8.8B 
58.61 

63.55 



S3:S5 
20:25 

31:35 



10.7 

e.B 

13.1 
11.3 



11.0.. II. 5 

10.5. .11.0 
10.0. .11.6 



, 853. O. Arg. 25370. 



A,B a 
7.84 



^.854 D. M. (5") 6164. 



3.10 
2.39 
2.01 

S.IO 



fi. 855. D. M. (67°) 1546. 



Br8..8.8 
8.5. .8.7 
3.5. .8.0 

8.5. .8.7 



>yC.oogIe 



PUBUOATIONS OF 

p. 856. O. Arg. 25859 

B. A. 23h 83in Ss. 
Decl. +69° B8'. 

266.2 0.B8 8.0. .9.8 

866.8 .... 8.8. .9.0 

aOO.O 0.68 8.1. .9.1 

)9. 857. D. M. (66") 1630. 



397.7 

297.4 
SBB.4 



1.87 

l.»4 
1.43 



fi. 85a LI. 46423. (Ac. = fi. 88».) 



373. B 

378.8 


0.40 8.0. 8.6 

e.o..8.o 


276.6 


0.48 7.7.-8.3 




A, B ftnd C. 


49.6 
53.4 
50.9 


33.01 ..12.6 
38. S9 ..13.0 
24.38 ..19.5 



31:20 
31:30 
20:10 



21:80 
20:00 
30:00 



p- 


859. "W. 


SXIII. 961 




RA.23h46tn35B. 
Decl- +22° 18'. 


316,8 
215.8 
220.6 


O.-M 
0.69 
0.66 


8.5. .8.5 
8.4..8.6 

8.B..8,5 


217.3 


0.63 


8.5. .8.5 



D,g,.z,d, Google 



TBB WASHBUBN OBSBRVATOnT. 



860. 


Andromed 


e 6. LI. 47049 




R. A. 23ta 53m 54b. 
Decl. +38° 11'. 


108.4 
108.4 
105.0 
106.9 


6.58 
6.79 

e.89 

6.55 


6.7. .11.5 n 
6.5. .11.5 I 
7.0. .11.6 I 
7.0. .13.0 II 



D. M. (66") 1422. 



178.8 1.33 9.O.. 9.3 

178.9 1.84 9.5.. 9.7 

179.1 1.32 9. 5.. 10.0 

173.2 1.41 9.5.. 9.8 



W. XXIir. 1245. 



D. M. (72") 1139. 



18:45 
17: S5 
30:00 







B. A. S3h 59m 42a. 
Decl. +72° 65'. 






.6BI 

,575 
.608 


m.9 

133.7 
123.6 


1.75 
1.53 

1.58 


9.0..I1.0 
9.S..11.0 
9.0..U.0 


I 
I 
I 


30:95 
19:40 
30:30 


.57 


133.7 


1.80 


9. 3.. 11.0 







D,„i,z,d, Google 



,GoogIe 



TIL MEASUEES OF DOUBLE STARS SELECTED 
FROM HIS MS. GENERAL CATALOGUE OF 
DOUBLE STARS, AS SPECIALLY NEEDING OB- 
SERVATION, BY MR. S. W. BURNHAM. 

. The following list coDtaioa measures of previoualy known 
double stars selected for observation on account of their difficulty, 
the absence of modern observations, etc., etc. The selection was 
made by Mr. BuhNHAM from his Oene^'al Catalogue of Double Stars, 
which is at present in manuscript. This important work should 
be published, in order to make it available to astronomers. 

In these observations two observers participated, thereby saving 
much of the time usually consumed in moving the dome and ob- 
serving chair, setiing the instrument, reading the circles and 
chronometer, recording the observations and taking the means of 
the separate settings. 

By these means from 25 to 30 stars can be eonipletely observed 
in one night 

All of the actual micrometric measures have been made by Mr. 
BuBNHAM with the Clark micrometer. The eye-pieces used 
were as below : 

L Magnifying Power, 195 diameters; field 11'.6. 
IL Magnifying Power, 260 diameters; field 8'.6. 

III. Magnifying Power, 439 diameters ; field 5'.6. 

IV. Magnifying Power, 750 diameters; field 3'.6. 



21; 20 
21:45 

21:20 





S 


387. (8 


4 and 8.4). 






R. A. Oh 2Sm 37s. 
Decl, +18" 14'. 


1831. 6-!3 
.644 
.698 


233.1 
383.4 
232.4 


42.39 

42. Od 
43.33 


8. 3. 8.3 

8.8.. 8. 5 
8. 5.. 8.5 


Tbe oi>lj measures are: 






1834.88 
1881.65 


232.0 
332.6 


42.81 
42.23 


8. 


8— Wash 


Ob. 







D,„i,z,d, Google 



PUBLICATIONS OF 



.647 
1881.64 
With the exo 
4r.3diitBi)t Id 



; Andromedse. 125. I. 47. 

R. A. Ob S3m SOa. 
Decl. +23° 24. 

AandB. 

206.1 16.83 8.0. .8.0 I 

205.2 18.40 I 

205.6 16.84 -T.8..8.6 I 

205.6 16. 8S 

AandC. 

220.0 42.33 I 

229.1 42.29 I 

220.0 43.26 

B and C- 

243.6 27 66 ..9.7 I 

243.5 S8.18 I 

243.0 27.81 ..9.S I 

248.4 27.88 

Stioa of a siugle obaervatjon of A B, by Hsdler, 
rove. The luird star, C, was only incidentally 
227°.7. There appears to be do change in A.. B. 



{7.9 SDd 8.1.) 



1881.608 76.6 

.610 77.1 

.616 77.4 

.019 76.7 



The chaoge ia probably due to proper motion. 



1783.05 82.2 43.43 R. 1 oigbt 

1828.81 78.5 47.14 Sh. 1 nights. 

1874.65 77.1 49.64 De.2 Dighls. 

1881.61 76.9 50.15 /3. 8 nighu. 



19:10 
30; 20 
21:10 
19; 10 



D,g,„zed.yGOOgIe 



T3B WASHBURN OBSBRVATORT. 



D. M. (81°) 25. (8.0, 11.2 and 12.2.) 



8.0..I0.7 
8.0. .11,0 
7. 8.. 12.0 



10: OS 
10:00 
9; 20 
11:00 
10: SO 



10: IS 
10:30 
9:80 
10:00 



An iDtereallng varlftble star, discovered by Ceraski in 1880, with a period 
«r about 2% days. The two faint companions were detected by Knott sub- 

sequentlf. 

^. 396. (6.7 and 10.6.) 



6.5. .11.0 
6.8. .n.o 
6.8..10.S 



20:50 
19:00 
23:00 



A difflcalt pair, discovered with the O-inch. The following are all the 



1.S4 De. 4 nights. 

1,21 p. 4 nights. 

I.IS p. SnighU. 



(7.2 and 10.2.) 



0.80 7.7.. 0.5 

0.98 7.0. .10.5 

0.90 1.0.. 10. 5 



A. difflcalt pair. The followlag are all the 



21:0S 
19:05 
23:00 



Digitized .yGOOgle 



PUBLIC ATIONS OF 



W. Cassiopeie. 2 117. (i5, 9.9 and 10.2.) 



858.8 S.97 10.0. .10.8 

355.4 2.94 9.5.. 9.8 

354.7 S.35 10.0. .10.5 

256.7 3.05 10.0. .10.8 



1831.04 
1885.50 
1881.66 


101.8 
105.1 
106.8 


83.83 2. 5 nights. 
29.74 De. 3 niglita. 
88.67 fi. 4 night*. 

B and 0. 








1^1.04 
1881.66 


253.3 
256.0 

s. 


3.01 S. S DightB. 
3.08 A 4 nighU. 

131. (7.1 aDd 9.7.) 

B. A. Ih 25m 17b. 
Decl. +60' 4'. 








1881.608 
.616 
.619 


143.0 

143.7 
142.9 


13.79 6.7.. 9.5 
13.84 7.6. .10.0 
13.79 


I 

II 
II 


30 

21 
18 


OS 
15 
65 


le componenl 


li«Te evidently remained fixed since the 


tneai 




1830.27 
18S1.61 


142.4 
143.9 

OS 


13.64 2' 8 nights. 
13.81 ^.3iii8ht8. 

35. (6.8 and 10.5.) 

R. A. lb 86m Os. 
Decl. +55' IT. 








1881.608 
.616 
.619 


106.3 
108.3 
106.1 


16.98 7.O.. 9.5 
10.76 6.8. .11.0 
11.11 6.7. .11.0 


I 
11 
II 


20 
31 
10 


10 
10 
80 



■jCoogle 



TEE WABBBURN OBSBBrATOST . 



The change showa by the foUowlng meaBures appears to be dae lo proper 
motion : 



1847.04 115.4 

1806.08 100. S 

1881 .SI ioe.9 



OS. 8 nighta. 
De. 8 nighta. 
p. 8 nigblB. 



Z 185. (7.7 and 8.5.) 



27.4 1,30 7.B..8-0 III 20:80 

83.« 1.37 8.0..9.0 II 18:15 

38.6 1.35 7.7. .8.5 HI 20:26 



The varloui measures of thU pair are not very harmonious, bnt the two 
components ceitainly have a common proper motion, and probably form a 
binary system. 



1831. S5 
1836.71 
1873.31 
1881.66 



1.39 « .£. 8 nights. 

1.88 S. 3 nights. 

1.79 03. 1 night. 

1.31 A 8 nights. 



48 CaBsiopeffl. ^. 513. 



47 GassiopeEB. Sh. ; 



Digitized .yGOOgle 



PUBLIOATIONS OF 



Probabl; uncbuuged. 



I 


199. 


(8.6 and 8.7.) 




R. A. lb 5Sm 088. 
Decl. +67° 6. 


21.4 
21.5 
21.5 


86.00 
35.93 
36.09 




8.5.. 8.7 
8.7.. 8.7 


{ed. 
21.0 

ai.o 


85.76 
36. C3 




2. 8 nlgbtB 
IS. 3 uightB. 



20:20 

18:65 
21: SO 



■. 230. (8.0 and 8.8.) 







R. A.2h6m28g. 
Decl. +57° 55'. 


1881.610 
.022 
.647 


35B.5 
238.5 
258.0 


24.34 8.0. . 8.6 
24.51 8.0.. 9.0 
2.'!.96 * 


Tbe following 


ire all tbe 


meaaurea. Evidentlj fixed 


1881.03 
1879.73 
1881.03 


257.3 
358.4 
258.5 


24.09 .2. 3 nights. 
24.33 ff. 2Digbls. 
34.24 IS. 3nigblB. 



2'. 285. (8.6 .nd 8.7.) 







R. A. 2h Sm R2b. 
Decl. +55° 31'. 






1881.556 
.659 

.608 


47.0 


1.45 

1.59 
1.49 


8.3.. 8.4 
8.5.. 8.6 
9.0. . 9.0 


II 

I 
I 


30:50 
20:40 
21:10 


There may be 


some sngal 


IT motion 








1880.87 
1358.85 
1881.57 


43.4 
45.2 
46.8 


1.71 
1.58 
1.51 


2. 8 nights. 
Se. a nights. 
fi. 8 nights. 








01. (App.) 26. 


(7.1 and 7.2, 










R. A. 2h 
Decl. + 


11 m 2e. 

9° 38'. 






1881.663 
.666 
.878 


199.7 
199.5 
199. T 


68.46 
63.30 

63.74 


T.O. .7.0 
7.0, .7.3 
7.2. .7.3 


II 
I 
II 


18:30 
20:35 
20:20 


Tbe only measures are: 










1874.47 
18B1.67 


199.7 
199.6 


68.45 
68.17 


De. 2 ntghla. 
/3. 3 Qiehts. 







D,g,.z,d, Google 



THE WASSBUBN OSSESVATOBT. 



2' 256. (8.5, 9.3 aod 9.0.) 



197.0 
186. 4 
196.7 



S.6..9.0 
8.K..e.3 
8.5. .8.5 



S0:5S 
20:SS 
31:00 



The following are all the meaanreB. Evideullf tmcb&nged : 
A BDd B. 



20:50 
30:40 
SI: OS 



01. (App.)28. (7.5 and 7.9.) 



Dp. 8 Dighu. 
/i. 3 uigliu. 



8 2, 8.2 and lO.o.) 





U. A., ab 86m 89^ 
Decl. +50° 3'. 












AtuidB. 










S77.4 
277.8 


10.19 8.0 
16.30 


.8.3 


I 
I 
I 


30 
20 
20 


30 

3B 


877.6 


16.86 8.8 


isis 


4S 




AandC. 










107.1 
107.8 


28.66 
28.40 


10.6 


I 
I 
I 


30 
31 
20 


80 
00 


103.6 


38. S6 


i6'.6 


00 



Digniz,,,, Google 



uo 




PUBLICATIONS OF 


The followlog 


>re all the measures: 






A and B. 


1881.20 
1881.67 


378.6 
277.6 


15.64 .2. 5 nights. 
10.25 A SulghU 

A ..nd C. 


iBso.gs 

1881.67 


106.8 

ioe.6 


28.35 S,4nighls. 
28.50 p. 8nlghl8 



20 Persei. ;9. 524. 



There is do chsDgo in the distanl comphDtOD. 

The followitig are the on! j olber measures of the clnse pair : 



01. (App.) 31. (7.8 and 8 1.) 





n. A. 2li 51 


mSOs. 






Decl. +59° 


11'. 




2!9.3 


74.14 




21:55 


821*. fi 


74.06 


k'.n..k'M 


20:1.1 


a9H,4 


73.84 


7,8. .8.8 I 


31:40 


229.5 


T-'i.lS 


7 7. .8.0 


20:45 


229.1 


73.78 


7.8. .8.0 


20:45 


229.6 


73.49 


7.7, .7.9 


20:85 



The tbllawing are all the measnreB : 



D,g,„zed.yGOOgIe 



TEB WA3SBUBN 0S3BSVAT0BT, 





2. 


335. (8.4 aDd 8.6.) 

R. A. 3h 54m 4Sb. 
Decl. +63° IT. 


1881.663 
.678 
.098 


159.6 
10U.3 
159.6 


aa.77 8.5. .8.7 
23.67 8.8.. 8.6 
23.43 8.3. .8.6 


Ho other recent 


measure 


. Change in distance ? 


1881.63 
1981.67 


168.5 
159.5 


24.38 S. 2 nights. 
28.63 AS nights. 




S. 


374. (7.9 and 8.7.) 

RA,Shl8mn». 
Decl. +67-2'. 


1881.673 
.603 
.605 


294.8 
296.1 

295. 7 


11.31 8-0.. 9.0 
10.98 8.0..8.7 
11.17 7.7. .8.5 



since Strnre. Relatively fixed. | 



I. 378. (8.8 and 9.6.) 





B. A. 3h 
Decl. + 


14m 49b. 
58° 0'. 






1881.078 
.602 
.6B5 


813.8 18.79 
816.3 19.01 
814.7 18.05 


8.8. .10.0 
9.0.. 9.7 
8.6. 9.0 


I 

I 
I 


33;30 
20:SO 
SO: 50 


o meacnreR since StniTe. Apparently unchanged. 






1880.72 
1881.69 


318.2 18.69 
814.6 16.93 

01. (App.) 36 


3. 8 nights. 
/J. 8 nights. 

(6,7 and 7.7.) 








R. A. 8h 29m 26s. 
Decl. +63° 28'. 






1881.673 
.693 
.695 


70.1 46.21 
70.0 46.24 
70.3 45.84 


6.7. .7.5 
6.7. .8.0 
6.8.. 7.6 


I 
I 

I 


23:35 
20; 65 
20:8S 


he following 


reall themeaaares; 








1878.83 
1881.69 


69.9 46.88 
70.1 46.10 


De. 1 night 
A. 3 nights. 






•8— WAiH.Oa. 









z,d,GoogIe 



PUBLiaATIONB OF 
Z 421. (7.3 antl 10.5.) 







a A. 8h S3m 33s. 
Deal. +71' 14'. 






1881.878 
.693 
.685 


234,7 
231.7 
233.3 


12.83 7.0. .10.5 
13.37 7.5. .10.5 
13.00 7.5. .10.6 


I 
I 
11 


23:40 
21:05 
30:25 






1828.38 
1881.69 


235.1 
234.3 

z 


12.40 :?. 3 nights. 
13.53 A 3 nights. 

1380. (7.8 and 10.5.) 

R. L. Sb 44m 263. 
Decl. +80° 5T. 






1881 .280 
.304 
.529 


25.8 
38.8 

29.4 


:.S3 7.5. .10.5 
1.71 8.0. .10.5 
1.78 8.0. .10.5 


II 
II 

I 


13:25 
10:50 

18:16 


No^other recent 


meaaur 


a. Without change. 






1833.53 
1881. 3T 


29.0 
88,0 


1.70 2. 3 nighu. 
1.78 . /f. 8 nighta. 


7.6 

7.8 


.10.7 
.10.5 




8 Sextantia. A. C. 5. 










B. A. 9h 46m 35s. 
Decl. -7° W. 







A rapid binary system. The distance has been gradually decreasing from 
0'.5 in 1854, when it was discovered by Aivaa Clark; and in 187U it waa 
apparently single wilh IS^-icch aperture. No elongation could be detected 
(1881.342; with the highesi powers. 



Z 1457. (7.8 and 8.3.) 



1881.258 817.1 1.23 8.0. .8.5 III 9:10 

.359 817.3 0.96 8.0. .8.4 IV 13: 20 cloudj. 

.386 813.0 1.03 7.5. .8.0 III 13:45 

A few of the meaauroa of this binary will be sufficient to Indicate the iet&- 
tive mot ion. 



1829.55 287.8 0.7t S. 4 nights. 

1840.29 802.0 0.79 O.S. 3 nights. 

1876.80 313.0 1.18 8bp. 4 nights. 

1881.33 814.1 1.07 fl. 3 nights. 



Digitized .yGOOgle 



THE WMHBUBN 0BSBBTJT0S7 . 



Theoniy prior obserTallon Is that of Herscliel, who gives the angle 847.8*, 
and estimated diatance 1 .S'. 







<l> Leonia Sh. 121. 










B,A.llhl0m848. 
Decl. -8° 0'. 






1881. 8CS6 
.860 
.864 


387.9 
287.9 
288.0 


10LR8 

lOI.aS 6. ..8.6 
101.41 


I 
II 
H 


11:00 
13; 40 
11:86 


Ko other measures since 


il821. 






1831 .38 
18S1.86 


28Q.9 
287.9 


106.35 8h. 1 night 
101. SS fS. 8 nights. 








f Urate Majoris. I. 1528. 










B. A.llhl1m48B. 
Decl. +82" 13'. 






1881.358 
.886 
.889 
.893 


269.8 
268.6 
370.8 
270.0 


i.'ti '.'.v.'.'.'.'. 

1.64 


IT 
III 
III 


11:80 
11:55 
11:40 


1881.86 


269.7 


1.66 






The last three 


measures 1 


irere made by daylight. 







Z 1633. (8.5 and 8.6.) 



Ho otber meaaaiea since SUQve. RelatiTely fixed. 



D,„i,z,d, Google 



PUBLICATIONS OF 
X3070. (8.7 and 8.9.) 





B. A. lib 18m 38s. 
Decl. -8° 48'. 






ISS1.8B4 376.5 
.807 378.1 
.419 377.6 


8. S3 

8. IS 
8.49 


8.7.-8.8 
9.0. .9.3 
8.5. .8.6 


I 
11 
I 


13:05 
ISiCO 


other recent mewures. 










1831.36 276.3 
1881.88 S76.4 


7.98 S 
8.39 fi. 


3 Bights. 
8 Bighta. 







81 Leonis, H. V. 61 =H. USS. 





a A. lib 10m »B. 
Decl. +17° 8'. 




1881.839 
.364 


345.6 57.10 6. ..10. 
S4S.4 S7.30 ..10.6 


II 13:00 
11 11:55 


ere are do other complete measttres for comparison 
ia the angle of H. 


. There ma^ be soma 


1788.10 

1836.21 
1881.36 


57.28 K 1 night. 

816.7 60. ± H. 1 night. 
346. S 67.25 fl. 2 nights. 

01. 235. (6.9 and 8.5.) 

R. A. lib 2&m 81a. 
Decl. -1-61° 45'. 




1881.361 
.383 


61.4 0.90 7.0..0.0 
61.1 0.85 6.8.. 8.0 





1844, no 298.0 0.60 OS. 2 nights. 

1851.42 837.0 0.54 OS. 3 nights. 

1861.74 15.6 0.69 OS. 8 nights. 

1377.26 65.5 1.07 De. 3 nigbts. 

1881.38 81.3 0.03 fi. 2 nights. 



>yC.oogIe 



TBE WASHBUBN OBSBSFATOBT. 



2'. 3123. C7.2 and 7.5.) 



1881.881 230.6 0.84 7.0..7.5 

.383 223.3 0.29 7.5. .7.6 

A verj difficult pair, of which theie bnl i 

■ingle or very doubtful elongation by De. and OS. 



1833.20 

1881.88 


389.7 

S2i.g 


0.3 
0.32 


S. 4 nighls. 
fS. 2 nigiils. 






Corvua 


22. ^-. 






E. A. 12hllDH3s. 
Decl. -23° 31'. 


1879.873 
7lt.875 
81.S34 
81.343 
81.SIS3 


217.9 
220.0 
218.0 
217.6 
218.8 


s'tIB 
2.88 
3.63 
8.03 


7.0. .10.8 
7.5. .13 
6,5. .11.5 
6.5. .11.0 

7.5. .10.5 



It was noted u 



S. 637. (8.1 and 8.6.) 







K A. 12b 20m 59s. 
Decl. -19° 18'. 






1881.367 
.889 
.416 


303 
203.6 
202.8 


60.77 

60,53 
60.61 


8.3. .9.0 
8,0.. 8. 4 

8-0. .8.5 


IX 

I 
I 


12:-20 
13; 30 
13:10 


But little, if 


an7, cbauge. 


The following are all the 


measures 




1826,85 

1881.39 


203.1 

203.8 


61,63 
80.64 


S. 3 nightB. 
p. 3 nighU. 








81 Virginia ^9-. 


(5,8 and 11.6.) 








R. A. ]2h 33ni 53fl. 

Decl, +7" 28'. 






1879.831 
79.3a7 
79.342 
81.80* 
81.386 


26.0 
31.1 

80.1 
S9 


8.80 
3.63 
3.35 
3,91 

3.71 


5,8. .11.5 
5.6. .11.8 
6,0. .12.0 
5.5..U.0 
6.0. .11. 5 


11 
II 
II 

ni 
II 


12:45 
13:12 
11:00 
13:60 
13:10 



D,g,.z,d, Google 



PUBLICATIONS OF 



O. Arg. 12501. Stone. (7.6 and 9.5.) 



81.6 8.15 7. 0.. 10.0 

SI. 8 8.08 7.7.. 0.0 

81.8 2.70 8.0.. a.8 



DlBBOvered by 0. Stone at Ciaciaaatt. 



I. 1695. (7.0 and 8.5.) 



Hydrre348. ^.341. (6.2 and 6.2.) 



The followlug are all the 



0.78 
l.OO 
0.71 



De. 2 nights. 
Ob. 4 nights. 

p. 2 nights. 



48 Yirginia ^. — . (6.0 and 6.0.) 



1879.373 
79.408 
7S.416 



0.35 
0.74 
0.47 
0.47 

0.54 
0.43 



,0. .6.0 
O.B.O 

:6.o 

0..6.0 



An unpublished new star, the Chicago 



of which are glren aboTO. 



lyCOO^^lC 



TSB WASHBURN OBSEBVATORT. 
42 Comae. I. 1728. 



13:85 

13: BO 
11:40 



k well-koowD binaiy system, with s period of only 25. T yearii- 
Sh. 162. (7.0 and 8.0.) ' 



64. TO 7.0. .8.0 

64.48 7.0. .8.0 

64.03 7.0..8.0 



The above are the oi 

star baa a proper motion of H'.'iVi 
tially accounts fot the change sine 



1833.34 
1881.37 


61.7 
53. S 


44.85 8h. 1 night. 
84.60 yS. 3 nights. 




OS. 


267. (7.7 and 8.0.) 

R. i. 13h 23m Db. 
Decl. +76° 37'. 


1831.318 
.881 


SM.O 
807.3 


0.35 7.S..8.0 
0.81 8.0. ,8.0 



A dIfflcuU doDble star, noted as single by De. in 1866. 
The JollowiDg are all the meaaarea. Probably ^unchanged, and the obaer- 
vatloa of MMler erroneous. 



1849.60 
1853.70 
1881.85 


300.8 
13.0 
306.5 


0.35 OS. 8 niKhto. 
0.5 Ma. 3 nights. 
0.33 /i. % nights. 




ah. 


165. (7.0 and 7.7.) 

R. A.13h36m3B. 
Decl — 13° 3'. 


1881.419 
.447 


80.4 
78.6 


48.01 6.B..7.5 
48.01 7.5. .8.0 


tie following a 


ire all Ihe i 


neasures. Probably fixed. 


1783.26 
M33.39 
1881.48 


78.'8 
79.6 


41.80 H. 1 night 
47.73 Sh. 1 night. 
48.01 (i. 2 Dlgbts. 



D,„.z,d, Google 



PUBLICATIONS OF 



k. rapid binary, but now single, or less than 0'.2 In illstance. The motion, 
ftccordlng to lliepulkowa obsKrvAtions, was about 40° tram 1814 to 1873, Tbe 
distance has never exceeded O'.S. 



Virginia 550. ^. - 



1881.M8 86.3 0.60 6,0.. 7.0 III 18:00 

.370 84.1 O.GS 6.0..7.0 IV 12;45 

.383 84.8 0.47 6.0. .6.5 IV 13: 15 

This Biar was noted as variable, 5 tci 8 magDilnde, by Schmidt in 18S6, and 
rouD(t to be a close doublo nrilli the Chicago 18^ inch in 187S. No change 
Id magnitude has been delected in making the measures. Thetwo'seuof 



1819 39 81.3 0.47 6.1. .6.0 /3.4DlghtB. 

1881.87 84.0 O.Sl 6.0. .6.8 A 8 nigtits. 



25 Canes Ten. I. 1763, (5.5 and 7.8.) 



0.41 5.5. .7.6 IV 12:40 

0.41 ..8.0 IV 13:85 

0.40 .8.0 IV 13:86 



86 Virginis. ^. - 



Discovered at Obicago, 1870. The Strove companion is also double. 



D,g,„zed.yGOOgIe 



TEE WASEBUSlf 0BSBBYAT0R7. 



r. Eootis. ^2". 270. (5 and U.S.) 



1861i4]9 303.9 

.503 355.8 

.501 sst.e 



14:00 

15:!W 
IS: 40 



A physical pair, the componenls haviDg a co 
Teiative change will be seen from the fullowliig 



proper motion. The 



1849.54 847. 8 10.26 02. G nighu. 

1867.86 848.11 9.04 De. 8 nights. 

1878.81 351.9 8.71 fi. 4 nifihta. 

1881.47 3S4.8 8.90 /i, 8 nlghlA. 



I. 1807. (8.0 and 8.1.) 



15:00 
14:00 
ia:05 



Probably unchanged. 



7.08 2 8 nights. 

T.D5 Ciu. S nlghtA. 

7.21 /J. 3 nights. 



The principal star of this wide pair was Bnppoeed by 2. at one time to be 
a close double, but it has always appeared single with all modern large 
apeTlnres, and the elongation suspected by 2. Is donhtlesa a mistake. 



OS. 282. (7.5 and 11.5.) 



a A. 14h SOm 5s. 
Deol. +7° 46'. 






1881.829 21B.0 33.33 


II 
II 


12:80 


.840 310.0 33,47 7.5. .11.5 


.12145 


An uninteresting pair, and probably fixed. 






1867.40 315.8 33.92 .De. 8 nlghU. 
1881.88 315.0 33.36 fl. 3 nights. 






9— Wash. Ob. 







D,„.z,d, Google 



PUBLIOATIOSS OF 
B. A. C. 4885. OS. 286. 



1881-502 Round, or donblful elongation. IV 

Id rspld motion, snd certidnlf binarjr. 

1645.60 7a. 2 0.6t OS. 3 QighU. 

S9.84 53.9 0.91 02. 3 nigh ta. 

69.63 uncertain elongation in 8S* De. 1 night 

P. XIV. 2:2. Sh. 190. (6.6 and 7.9.) 



293.7 15.31 8. 5.. 7.5 II 13; 05 bright wires. 

290.9 1.5.32 II 18:10 bright field. 

290.0 15.37 a. 7. .8.0 III 14:55 



A remarfcable system from the large proper motion of bcth components, re- 
lumbllng 01 Cygni. According to Argelaniler the principal star ia moving 
It tne rate of a'.015 per year in ihedirection of 151°. 2. Some of the meastires 



1633.33 


270.1 


10.82 


8b 


1 night 


ma. 06 


277.4 


12.08 


H. 


1 night. 


1878,36 


390.8 


15.8:i 


fS. 


4 nights 


1881.36 


291.3 


15.38 


fi. 


4 nights 



I Hjdrfe. ^. 239. (6.0 and 6.0.) 



.875 125.8 1,00 IV 15:20 nnateady. 

.397 133.7 1.08 6.0. .6.0 II 15:4S 

.483 183.8 I.Oa 6.0. .6.0 III 16:05 

A dlfflcult pair (tom Its low altitnde. The meaanrea seem to point t 



123.7 0.8± S. Snighla. 
127.4 0.9U Ctn. 4 nights. 
133.0 1.07 /i. 4nighlB. 



Digitized .yGOOgle 



TSB WASEBURN OBSBBVATOBT . 
2 Serpemia. ^. 848. (6.0 and 7. 8.) 



1881.370 11B.8 0.49 r6.fl..8.0 IV 15:15 
.414 118.8 O.SB 6.0..8.0 IT 15:4S 
.433 130.7 0.41 6.0. .7.5 IV 13:00 dsylight 



1875.75 114.5 0.45 De. 4 nights. 
1876.50 IIS.O 0.5 Sbp. 4 ntgbls. 
1881.41 119.7 0.45 ft. 3 nighls. 



Z 1902. (8.2 and 8.3.) 



387.8 26.26 8.2. .8.2 I 14:15 

187.8 2S.19 8.3. .8.5 II 13:20 

187.2 25.98 8.0..8.3 II 16:00 



No measure since Struve. Probably unchanged. 



376.4 6.48 8.7. .9.0 I 16:20 

278.3 6.94 8.5. .6.7 I 16:20 

277.1 6.68 8.5. .8.6 I 15:60 



Tbeie atsra are evidently fixed relatively. 



This pair has now become a very difflcnlt object to measure ; not seen by 
El. with 26 Incb, 1875- The following are the principal measures. Ther* 
seems to be but little change in the angle: 



1BS9.8S 47.3 0,50 ^. 6 nlgbts. 

1879.80 42.4 0.4 ± Cln. 2 nights. 

1878.86 45.0 O.S5± 6. 1 nighl. 

1881.60 47.5 0.30 A 1 nig^t 



D,g,„zedi>yC.OOgIe 



PUBUOATIOKB OF 



0. 253. (9.3 and 9.4.) 



o earlier measures of this pair. 



f. OoroDse. X 1937. 



10:30 
16:10 
15:40 





1S4.4 
123.0 

i2e.4 

126.1 

121.7 

lis of thea 


K. A. llih ISni I4b. 
Decl. +30° 43'. 


IV 
IV 
II 
IV 
IV 




























The mean resi 


e and other late measure 





08.7 0.4S HI. 4DighM. 

114.3 0.40 fS. Gniiihts. 

124.3 O.Sl p. 5 aightB. 



fi. Bootis. Z 1938. 

R. A. 15h 20m Oa. 
Decl. +37° W. 

1881.274 126.9 0.76 IV 18:30 

.373 125.7 0.68 IV 1T;35 

.438 125.9 0.68 IV 13:15 

.438 121.4 0.49 IV 12:00 daylight. 

Some of the receat measures of this welLknowa binarf are: 

1876.44 145.4 0.78 HI. 4 nights. 

1870.54 183.8 0.73 H). 4 eights. 

1880.18 138.7 0.78 /J. 5 nlgbta. 

1H81.38 125.0 0.63 p. 4DlghU. 



Sh. 202. (7.2 and 7.5.) 



69.37 7.6.-7.7 

53.06 7.0..7.8 

53.13 7.0..7.5 



D,gmzedi>yCOOgIe 



TBE WASHBURN OBSERrATORT. 



The double Blar, 11 V. 37, is nndotibledly Identical' wilh Ibia, bnt Herschel's 
R. A. Is abi)ut 6m too small, and tbe Dad. Bhould be increased about half a 
degree. There Is no pair in Heraubel's place. HU measure, given below, 
evidently belongs to this pair. Tbe diaoge is due to tbe proper motion or 
tbe principal slal', which Argelander gives as U'.342in tbe direction of IM* .4. 



180.3 


44.43 


n. 1 night 


134.8 


51.78 


Sb. 3 eights 


133.8 


53. IS 


A 3 nighl 



OS. 298. (7.8 and 7.9.) 



855.4 0.81 7.8. .8.0 IV 17:46 

345.8 0.83 7.5. .7.5 IV 14:10 

349.7 0.43 8.0. .8.1 IV 15:50 

A rapid binary and now close and difQcult 



181.6 
208.0 
295. a 



0.27 
0.26 
0.36 



OS. 3 nlghls, 
De. 4 ulKbtB. 
De. 2 nights. 
fS. 2 nights. 
HI. 4 BighlB. 
^. 3 nights. 



;-. Coronae. S. 1967. 



ir donbtfol elongitio 



One of the most ielwesting binaries. Dol^rrk (1877) finds the period to 
he- 95.5 years. It has been apparently single with all apertures sibce about 
1871. 

ff.' Ursie Minoris. 2". 19S9. (6.5 and 7.3.) 



18.B 0.41 6. 8.. 7. 5 

18.3 0.56 6.5.7.0 

13.6 0.50 0.5..7.5 



« Struve. There is bnt little, 



1888.78 23.9 53 

1840.90 S8.1 0.70 

1881.48 14.9 0.48 



2£. 3 nights. 
OS. 3 nights. 
A 4 nights. 



D,g„,zed.yGOOgIe 



PUBLICATIONS OF 
t. Coronae. A. G. C. 7. 



1877.68 


353.7 


3.17 


HI. 6 D>Bbt8. 


187fl.38 


860. a 


1.86 


li. 2 nights. 






3.34 


p. a nighu. 



^. Scorpii. (AB. = ^.— ; AC. = H. IH 7:) 

R. A. ]5h S8m 38s. 
Decl. -19' 39'. 

Aaod B. 

1881.840 1*8.8 0.87 ..10 IV 15:55 

.578 90.8 1.08 .. fl IV" 16:35 

.681 93.9 0.97 .. 9 IV 17:30 

A and C. 

.578 24.8 18.51 IV 16:30 

.581 35.7 18.44 Ill 16:50 

.606 85.1 13.38 ■ II 17:55 

The close star, B, was dUoovered with the Chlcai;o 18J>^-lDch, and ia not jet 
uumbeTed in the last series or Dew pairs. It is a diUlcuU object, and re- 
qutrea a high power aod Tavoralile coaditions to bo satisfacturilj obseryed. 
The only muasures of this star are : 

1880.06 88.4 0.91 S. 6 nights. B=9.7m. 

1881.50 98.7 0.96 /;. 3 uighls. 9.8 

There is no material change )d the Hecschel conipaDioii: 



1838.38 26.5 13.65 Sh. Sniffhls. 

1868.56 2S.5 13.71 De. 4ntght*. 

t»81.59 85.8 13.41 fi. S nights. 



8 5 and 9.1.) 



1881.499 803.2 17.16 8.5. .9.0 I 16rI5 

.504 303.3 17.73 8 5. .9.8 I 19:00 

.638 304.1 17.60 8. 6.. 9.0 11 18:30 

No other recent messuTes. There is but little change since Struve. 



D,g,„zed.yGOOgIe 



TBB WASHBURN OBSEBrATOBT. 



V. Scorpii. AB=^. 12p. (4.8, 6.7, 7.0 and 8.0.) 

B. A. leh Sm Is. 
Decl. -la-B'. 
A. aad B. 



0.75 
0.87 
0.97 
0.91 
0.70 
0.04 

C and D. 



15:40 
15:10 
15:15 
16:00 



1.9Ii 
3.07 

A and C. 



17:05 
17:45 
17:15 



1874.40 357.7 

1B75.64 S5B.9 

1879.03 360. a 

laeO.OO 366.2 

1881.45 3G6.7 



0.73 
0.74 
0.66 
0.81 



fi. 6 nighls. 
De. llnighU. 
Cio. 5 DifEhls. 

fi. 8 DljtlltB. 

ji. nights. 



1847.4 
1875.43 
1879.41 



1.89 De. 4 nights. 

a.U7 Cin. 9 nights. 

2.03 fi. 3 nights. 

A and C. 



1821.4 338.2 40.83 Bb. 1 night. 

1875.43 336.5 40 77 De.4nighta. 

1881.60 330.<I 40.97 fi. 3 nights. 



No other measures siaca Struve, There is evidently some angular motion. 



>y Google 



PUBLICATIONS OF 



OS. 318. (8 and 8.1.) 





R. A. 16lk 38m SOl 
Decl. +40= 82'. 


IBSl.WM 160.9 
.888 151.6 
.886 IBI.3 


0.84 
0.77 
l.Ol 


8.0. .8.3 
8.0; 8.1 

7.8..e.0 






184T.4T 163.8 
1886.78 168.8 
1881.86 161.3 


O.flO 
0.92 
0.87 


02. 5 nigbts. 
De. 4 nightB. 
ft. 3 nighlB. 



11:40 
18:30 
13:55 



'.2062. (8.5aad9.6.) 



1881. 836 
.608 


113.7 
116.4 


3.83 8. 5. .9. 7 II 
3.34 8.6. .9.5 I 


17 
18 


30 
15 


tile or 00 


change. The companion was not seen bj De. in 


1865. 


1839.14 
1881 .49 


112.9 
114.5 


2.30 2. 8 nlglils. 
3.38 ft. Snighla. 






e. 


Hereulis. i". 2084. 

R. A. 16h 86!n 47b. 
Decl. +3f4tl'. 




1881.436 
.458 
.456 
.458 
.465 


lU.O 
113.2 
109.8 
110.4 

108.6 


1.39 IV 

1.88 IV 

1.78 IV 

1.45 IV 

1.61 IV 


13 

14 
14 
13 

13 


00 
80 
60 
50 
40 



1881.46 110.6 1.68 

The last four meostires tnide by daylight. 





H. T 


. 127. (7.3 and 8.0.) 

R. A. 16h 87m 48fl. 
Decl. +6° 61'. 




1881.364 
!889 


291.7 
892.0 
391.0 


63.65 7.0..8.0 II 
63.17 7. 5. .80 I 
63.11 7.5.. 8.0 I 


14; 40 
17:10 
16:30 


Tlie follow in g 


re all the 


neaBuresL 




1793.65 
1823.43 
1881.88 


339.7 
291.0 
291. S 


48.87 //. 1 night. 
64. 8t 8h. 7ni:Fbt8. 
53.31 ft. 3 nights. 





,GoogIe 



TEB WMEBURN OBaBRVATORY. 
2. 2099. (8.7 and 10.8.) 







R. A. imi 39ni IBs. 
Decl. +70' 8S'. 


1881.460 

.468 
.493 


218.0 
21B.2 

sitf.e 


9.53 
9.55 

9.82 


8.8. .10.5 
8.7.. 10.8 
8.5. .11.0 


olher measutea aince Struve. 




1633.27 
1881.48 


318.0 
318.9 


9.45 
9.63 


2. 2 Dtghts. 
fi 3 nigbls. 




De. 15. (3.3 and 8.3.) 






R. i. 16h 40m 13s. 
Decl. +43° 42'. 


1881.373 
.433 
.447 


285.0 

286.5 


O.SO 
1.41 
0.35 


8.3. .8.3 
8,0. .8.3 
8.5. .8.5 



16:45 
16:85 
16:00 



18:10 
14:20 
15:50 



DiBcovered by Dembowski in 1869. The meaaorea show rapid motion. 

1870.44 131.7 0.93 De. 5 Di^bU. 

1676.54 118.1 0.64 De. 

1881.42 104.9 0.49 (i. 3 nights. 



21 Ophiuchi. OX. 315. 
K. A. I6h45ml9s. 



Slow Angular motion and aodnubtcdiy binary. 

1644.59 17^.0 0.87 OS. 2 nighta. 

1876.59 165.7 0.98 8bp. 5 nights. 

1881.69 ise.4 0.97 A 2 nighta. 



Opbiuchi 74. j3. 241. (6,7 and 6.S.) 



1881.496 346.6 0.83 7.0. .7,0 HI 1«:30 

.578 342.8 0.47 8.3. .6,5 IV 16:55 

.581 839.5 0.96 6.8. .6.9 lY 17:80 

The Dbaerrations are not sufficient to decide aa to motion. 



*»— Wabh. Ob. 



D,g„,zedi>y Google 



rUBLICATIONa OF 



20Dracoma. I. 2118. 



IKtS.SO 240.4 

1850.87 285.7 

1B80.11 818. 7 

1381.52 209.0 



0.85 S. 9 nighta. 

0.58 03. 2 aighU. 

0.28 /I. 3 Dighis. 

0.3± ft. 2 nigbU. 



Herculis 206. (Perry.) (6.9 and 10.2.) 



1.66 

1.79 
1.04 



6.8. .10.0 
7.0..10.5 
a.7..10.5 
7.0.. 10, 5 



DiECOvered Id 1881 by Rev. J. J. M. Perrv, with iShi l»cli n fleeter, 1 
Id meaaiirlug tbis pair, a new uDd more dililcult pair wus foaod in tb« m 
low-power Held, 473 p. and 5'n. Tbe mean result of the n 
pair is. P=a88.*0i O=l.'50. mags. 60 and 11.8. (18ai 







R. A. 17b 3m 6Sa. 
Deoi. -0=37'. 




1881.842 
.597 


9«;i.o 

268.8 


0.98 7.0,. 11.0 III 
U.OO 7.0..n.O . Ill 


10:80 

18:30 


rther measures are necessary to decide tbe question of motion. 


1875.11 

1881.42 


853.5 
269.8 


1.13 De. Snlgbls. 
0.94 A 2 nighta. 






0- 


282. (6.5 and 11.2.) 

R. A. 17h 8m 80s. 
Decl. -14° 27'. 




18S1.383 
.389 
.496 
.678 


151.6 
150.8 
163.2 
153.8 


4.34 6.0. .11.0 I 
4.46 6. S.. 11.5 I 
4.43 6.5. .11.0 1 
4.41 6.8.. 11.0 II 


17:80 
16:40 
16:35 
17:10 



,C.ooi^lc 



THE WABHBURir OBSSSrATOST. 



The priaclpa) atar was thou|t;1it by Stone to be very close pair, but od the 
occaBloQ of the last measure above, when tbe seelpg waa remarkably good. 
It waa found to be perfectly round with the highest powers. 



Lac. 7312. (Howe.) (7.2, 10.2 and 9.2.) 



387. 3 4.80 7. 0.. 10.5 

336.0 4.86 7. S. .10.0 

331.0 4.80 7.0. .10.0 



Ophiuchi 221. I. 2173. (6.3 and 6.4.) 



0.26 
0-22 
0.24 



6.5. 6.5 

6.6. .6.5 
6.0. .6.3 



1870.64 


156.3 


0.87 


De. 


10 nights. 


1876.63 


140.3 


0.77 


HI. 


8 nights. 


1879.22 


137.0 


0.89 


Cin. 


10 nights. 


1880.47 


131.3 


0.36 


fi. 


1 night. 


1881.51 


114. & 


0.34 


13. 


8 nights. 


aner gives 


the following epbemerls: 






1878.48 


143.1 


63 






1880. 4B 


131.8 


e!40 






1882.43 


97.1 


0.30 






1884.43 


31.8 


0.35 






1886.43 


853.1 


0.46 






1888.48 


344.8 


0.68 






1600.48 


340.4 


0.87 
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PUBLICATIONS OF 



J Draeonis. )9.— (5.8. . 10.2.) 



One of the nnpiihliahed Chicago stars. ArceUnder gives the prlndpil 
■tar ftD anaaal proper motion of 0' 683 in the direction of 152.3. The lot 
lowing are all Uie meaaures. The atara are evidently physically connected; 



, Herculis. BC=A. C. 7. 



Some of the late measnrea of ihlg difficult binary are: 



X878.68 
1877.00 
87B.M 
879.46 
880.47 
881.41 


232.8 
384.9 
342.7 
245.8 
253.1 


0.73 
0.85 
l.M 
0.90 
0.96 
0.93 


HI. 4 nights. 
HI. 3 nights. 
. 6 nights. 
^. 5 nights. 
fi. 1 nights. 
/5. 5 nights. 








90 Hercalis. /9, 130. (6.0 and 9.7.) 








R. A. 17h 49m 33s. 
Deci. +40' 8'. 






1881. 4S8 
.460 
.46S 
.471 


123.8 
123.7 
119.7 
132.8 

g are all the 


1.74 
1.98 
1.86 
2.08 
roeaaorcB: 


6.0. . 9.6 
6.0. .10.0 
6.0. . 9.6 


III 
II 
II 
H 


14:10 
14:86 
14:30 
14:16 


Tlie folio win 






1875.53 
1881.46 


123.0 
123.3 


i.'bo 


De. 6 nights. 
(S. 4 nights. 








S. 


2253. (8.0 and 10. S.) 

R.A. 17h02mOSs. 
Deel. +14° 88'. 






1881.864 
.870 
.888 


79.8 
79.1 
80.1 


15.79 
16.45 
16.20 


8.0..10.0 
3.0.. 10.5 
8.0.. 10. 5 


II 
II 
II 


15:35 
17:85 
18:30 



■jCooi^lc 



THE WASHBURN OBSERVATOBT. 



18.06 


2. 3 nlgbts. 


16.91 


De. 3 Dights. 


16.16 


(i. 8 uightB. 



H. No. 40. (7.4. 10.3, 8.2 and 11.2) 



il.433 33.6 5.66 7.S..10.0 

.496 81.9 6.35 7.7. .11 



6.03 



1881.48 



1881.888 
.496 
.507 


378.7 
278.8 
283.9 


301 

2.03 8.5. 

2.15 8.0. 


.11.0 
.11.0 
.11.6 


I 

II 
U 


18:00 
17:85 
1B:00 


1881.46 


280.1 


3.06 

A aad 0. 








1878.488 


315.4 
213.3 
313.5 


11.23 .... 




I 
II 
II 


18:15 


496 


10.78 




17:46 


..■i07 


10.83 




10:10 



, The wide stars, AC, are apparently nnchanged since H. 



/9. 243. (8.2 and 8.2.) 



185.7 0.61 8.0..8.1 III 17:86 very good. 

124.0 0.78 8.0..8.0 III 18:00 good. 

130.1 0.94 8.S..8.6 II 19:00 poor seeing. 



Tlie only measnreB ace the followliig : 



D,g,l,zed.yGOOgIe 



PUBLICATIONS OF 



I. 244. (.8.0 and 9.8.) 



8.0. 10.0 

8.0. .10.0 
8.0. . a. 5 



17:35 

18; 0.5 

18:40 tTDtteadj. 



99 Herculis. A. C. 15. 



1881.488 



39.4 



0.51 



8.0. . 9. S 



IV 



14:45 



ThiB pa!r wu discovered bj Mr. Clark in 1339. The distance has dimin- 
lahed so tliat It is now an excessiveiy difflcuit object. Fiammarion has 
pointed out tbat tbe relative mntion corresponds very nearly with the proper 
motion of the [large star, O'.OSa in the direction of 384.° The presumption 
would be in favor ol a pliysical relation between tbe components of so close 
. & pair, but the measures of tlin next few years will settle this question. The 
following are all the measures to this time : 



347.1 



1.71 Da. 2 nights. 

0.99 fi. 3 nights. 

0.91 A 8 nights. 

0.51 /J. 1 night 



B. A. C 


6158 


;9. 132. 




B. A. 18h 4m 7s. 
Deci. -19° 52'. 


1881.578 55. B 
.581 55.4 
.586 39.7 


o!b6 


7.0. .7.0 
7.8. .7.8 

7.5. .7.5 


The lollowiDg are all the mea 


sures; 



17:45 
18:10 
19 : 20 Unsteady. 



1875.05 340.1 0.78 De. 4 nights. 6.8. .7.2 

1875.00 238.9 0.7± 8h p. 4 nights 

1877.41 50.4 .... Cin. 3 nights. 7.2. .7.3 

1881.68 57.0 0.79 p. 3 nights. 7.8.-7.8 



(.land 8.1.) 



1881.678 109.1 0.85 8 0.. 8.0 IV 

.581 115.1 0.B7 8,3. .8.3 III 

.616 105.7 4S 8.0 .8.0 III 

A very difficult pair, discovered with the ttinch in 1874. 
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THE WMHBUSN 0BSBB7AT0BT. 
Z2315. {7.7 and 8.7.) 



Avery difficult binary. Some of the measures are aaTolIows: 

1880.74 281.1 0.5fl 2. 4 nights. 

1841.12 371.4 0.08 O^. 4 uigbts. 

1868.73 257.8 0.53 02. 3 nigiits. 

1879.68 'Zaa.G 0.31 ji. 2 uigbls. 

1881.46 241.0 0.30 /i. 2 nigiits. 





f. 


Draeonia 01. 


853. (5.0 and 7.7.) 










R. A. 181 22m 80s. 
DecJ. +71° 16'. 




1881.483 
.545 

.056 
.663 
.873 

.675 




57. 3 
50.5 
67.4 
65.6 

57.8 
85. W 


0.44 
0.44 
0.44 
0.42 
0.43 
0.44 


..5.. 7.0 IV 
..5. .7.5 IV 
..6. .8,0 IV 
..5. .8.0 IV 

'.'.i'.'.s.o iv 


15:30 
17:00 
17;30 
18: BO 
18:50 
16:36 


close and difficult pair 


, with but 


little relative motion thus far. 


1856.13 
1867.73 
1878.50 
188C.26 
1881. S6 




83.6 
63.9 
S3. 3 

66.7 
68.7 


0.58 

oM 

0.47 
0.43 


OS. 6 nights. 
De. 6 nights. 
HI. 8 Bights. 
/i. 3 ui^iblB. 
fj. 6 nights. 








^. 


265. (7.7aDd9.3.) 

K. A. 18h 44in 38fl. 
Decl. +11° 38'. 





1881.503 22D.0 1.09 7.7.. 9.0 III 19:00 

.678 284.8 1.81 7.5,. 9.0 III 10:15 

,714 283.3 1.63 8.0,. 10.0 II 19:40 Unsteady. 
Tbe rollowing are all the u 



1875.29 335.9 1.46 De. 4 nfgblB. 

1877.50 230.5 1.08 HI 2 nlghU. 

1881.80 283.4 1.84 ^. 8 nights. 



(. Sagittarii. 
R. A. 18h 55in Oa. 
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3 uncertain. Probably Id rapid motioa. 



1807.80 260.6 0.48 Kewcomb 1 night. 

1878.70 84. a 0,42 fi. 1 nigUt. 

187».7I 54.8 0.3± fl. 1 night. 

1881.01 30.1 0.31 /i. 2 nigUW. 



H. 1364. (P.7 and 9.9.) 







a A, 18h SBm 3Bb. 
Decl. +44' 17. 






1881.895 
.455 
.499 


20«.l 
S07.4 
207.1 


3.33 
3.08 
a. 48 


9.5,. 9.5 
»,8,.10,0 
9. 8.. 10.3 


I 
I 
I 


16; 15 
18.00 
18:00 


ThB following a 
utim&ted: 


re all the observations. Herachel'8 distance 1b greatly n 


1838. ± 
1881.46 


204,5 
20B.9 


l.± 
3,26 


H. 1 Dlght. 

li. 3 nights. 


10.11 
9.7 


.11 
. 9.8 


D. 


M. (32")S306. 


Bird. (8.4 and 8.6,) 








R. A. 18h 59ni 45a. 
Decl. +32' 35. 






ieSI.304 

-387 

'389 


316.8 
315.4 
318.8 
314,7 


2,48 
3.87 

3,ni 

3,07 


8.5. .8.7 
8.3..H.S 
8.8. .8.5 
8.5. .8.7 


11 

n 
II 
u 


18:05 
30:30 

18:85 
18:00 


1881-88 


iisl 


2^66 











y 


2574. (8.1 and 8.3.) 

B. A. Ifih 3i)m 53. ■ 
Decl. +6'i- .1'. 






.575 
.630 
.653 


143.8 
145.8 
143.3 


0.45 8.0, .8.5 
O.eO 8.8. .8.3 
0.60 8.0. .8,0 


IV 
III 
IV 


17:00 
31:05 
18:20 



MoTlng slowly in angle and dietance. 

1883.23 139.4 0.96 ,3. 3 nlebts. 

1866.80 141.4 0.6 De. 8 nighU. 

1881.63 143.7 0.6S fS. 8 nijihtB. 



D,g,„zed.yGOOgIe 
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B. A. 0. 6814 H. 2904. (6.6 and 10.2.) 



1881.483 138.3 17.39 '' 6. 5.. 10, 5 

.608 138.7 17. 7t 8.5. .10.6 

.618 137.9 17.41 6.7.. 9.5 

A decided change, probabl; from proper motion. 



1834.60 
1875.10 

1877.73 
1878.71 
1881.55 


170.6 
144.7 
141.4 
140.8 
187.6 


30. ± 

ie.'so 

18.89 
17.60 


H. 1 night 
,3. 3 nights. 
CiD.2Dig'ate. 
fi. 1 night. 
A 3 nights. 








H. III. 105. 


{9.0 and 9.5.) 










B. A. lOh 47m 54s. 
Decl. +30° 0-. 






1881.864 
.886 
.433 


215.0 
214.3 
215.4 


16.14 
16.48 
16.33 


6.7. .9.8 
9.0. .9.5 
9.3. .9.8 


II 

ir 
I 


18:05 

18:15 
10:00 


The following i 


u« all the measures 








1788.45 
1881.39 


219.6 
B14.9 


14-48 
16.31 


H. 1 night. 
/S. 3 nightB. , 






A 


Aquilse. 


OS. . 


532. (3-4 and 


12.1.) 








R. A. 19h 49m 258 
Decl. +6° r. 






1881.886 
.433 

.447 
.455 


18.4 
17.3 
16.8 
16.3 


12.10 

18,14 

12-22 

' 13.45 


..19.5 
..12.0 
..11.8 
.,13.0 


I 
I 
I 
I 


18^55 
19:10 
19:15 

18:40 



], and probKbif form a 



1852.44 17.1 13,36 0S.4QiglilB. 

1868.10 17.8 11.98 De. 4 nights. 

1879.66 IS. 8 12.81 HI. 4 nights. 

1881.43 11.2 12.25 (S. 4night8, 



A. and B. 

.1861.455 819.7 18.58 8.0..13.0 

10— Wabh, Ob. 
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PUBLICATIONS OF 



1881. 4M 847.7 27.40 ..13.5 I 18:55 

.499 250.4 27.19 ..IB.O III 21:10 

The nearest companioD wag added at Cincinnati. Herwhel did not 

(Alpha = Capricorni. AB. = H, 603; BC. = A. G. C. 12.) 

R A. 20h1lmS4s. 

Deol. — 13° 55'. 

A. aod B. 

1881.406 145.3 7.68 H 19:36 

.578 147.3 7.66 II 18:54 

.581 150.3 7.35 I 30:25 

.602 148.8 7.30 I 19:55 

B. and C. 

1881,186 337.7 0.99 It. 0.. 11.3 II 10:80 

.578 238.5 1.03 11. 5. .13.0 I 18:50 

The duplicity nf the Her sell ol companion waa detected by Mr. Alvan Q. 
Clark nith Ibc 1^% iacb, now at Cliiuago. The following are the priiicipat 

mecaures: 

1877.93 242.5 1.15 HI. 4 nights. 

Ig78.53 241.2 1.06 (1. 2 nights. 

1880.08 239 6 0.96 fi. % nights. 

isei.54 338.1 1.01 jtf. 2 nights. 
Some change ia prohable with reference to the large star: 

1816.70 144 1 6.36 Mb. U sights. 

1878.55 150.3 7.41 p, 3 nights. 

1881.56 U7.9 7.66 /i. 4 nigbU. 



.pricorni. Sh. 380. (5 aod 8.3.) 



177.2 65.70 5. .8.0 I 20:30 

177.3 56.07 8.5 II 18:80 
177.1 55.66 8.5 II 19:30 



1782-67 175.2 60.13 II 1 night. 

18i8.69 176.4 53.70 Hh. 1 night. 

1881.60 177,3 55.81 p. 3 nights. 

P. XX. 113. Sinyih. (7.2 and 11.0.) 



jl.433 221.7 SB. 82 7.0. .11.0 

.447 231. S 23.34 7. 0., 10.8 

.489 232.0 39,13 7,5 iIl.O 



lyCOO^^lC 



TEE WASBBURN OBaERVATORT . 



ire found in 8ni;lh's " Cycle," which ft« errone- 
45.0 Sm. 



(. 688. (6.5 and 12.4.) 



5.09 8.0..13.6 

4.68 «.s..ia.& 

4.90 6.8. .13.0 

6.5. .12.5 



AccordiuK to Argelander, Ihe principal star has an ujinttal 
of 0.'309 in the direction of 67. °8. The rollowiag are all the 



ujinttal {>rnper motion 







R. A. aOh 29in 34s. 
Decl. +63° 3'. 






1881.675 


838.8 


0.49 8.0..11.5 ~ 


IV 


17:15 


1877.57 


834,6 


0.5± A 1 night 

Delphini. ^. 151. 

B. A. 80h 31m 658. 
Decl. +14' ir. 

A and B. 






1881.895 
.449 
.493 
.496 
.666 
.747 


145.0 

161.3 
14S.0 
164.1 
143.1 
167.0 


0.33 
0.28 

0-81 

0.23 
0.25 


V 
V 
V 
V 
IV 
IV 


19:35 

19:45 
18:50 
30:ft5 
19:45 
20:00 



lis 8 
116.1 

115.7 


27.68 
27.77 

37.38 

A6 and D. 


..i3!5 
..13.0 

(2. 3704). 


Ill 

I 

111 


19:45 
30:00 
20:46 


338.4 
384.7 
884.6 


35.49 
85.43 
86.53 




III 
II 
II 


19:40 

19:30 
19:60 



D,g,.z,d, Google 
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^ One or tbe moaC tDteresting aod rapid binuy ayateiiis. It is sow ezoM- 
•ively diOlcuU, but the distance U probably iacreaalag. The chaiige sbown 
.._ ., ^j. j[jg struve companion is due to the proper motion bl 



S. 



large star. 



1673.00 


355± 0.7± 


74. «6 


15.6 0.61 


75.65 


20.1 0.54 


76.68 


35.8 0.48 


77.78 


40.8 0.JI3 


78.66 


S3. 7 0.84 


78.57 


No certain elongaii 



ft- 

De. 5 nigbta. 
De. 1 nights. 
De. 4 DigbtB. 
ft. 4 nlghU. 
(i. 4 nigbts. 

(f. DigbtB. 
(t. 5 DigbtB. 



I8T8.0S 116.2 27.66 ,3. 3 nigbta. 

1880.46 114.7 37.56 /?. 1 night 



11S.9 S7.97 !i.i ulgbts. 



1839.40 S4S.8 33.48 :£, nigbts. 

1851.84 838.3 83.74 OS. 3 nights. 

1881.44 334.3 85.48 fi, .3 nights. 



*-. DelphiDi. 01. 533. (5.2 and 11.8.) 



1881.433 334.9 11.33 5.0.. 11. 8 I 

.447 333.4 11.38 5.0. .13.0 I 

.453 834.3 11.11 5.6. .11.5 I 

The change is due to the proper motion of tlie large Btar. 

ifiAH.lO 34S.7 9.41 De. 3 nigbU. 

9 yV. 4 nights. 

7 p. 3 nigbta. 



4. Aquarii. S. 2729. 



1881.496 
.563 
.578 

1881.54 



.yCoogle 



TBB WMBBUBS OBSSRVATOBT. 



S. 773. (8.3 and 8.5.). 



Ko other measures since Sontb. 



Aqui 



i 45. ^. 368. (6.9 



S. Eqaalei. OZ 535. 



.449 
.493 



22.5 



18: SO 
17:45 
21:80 



I 7.7.) 







R. A. 21h 1 

Deol. —8° 


m la. 
43'. 






1881.578 

.6ie 
.sea 


86.8 
90.8 

93.5 


0.53 
0.71 
0.67 


6 6. .7.2 
7.0. .7.8 
7.0. .8.0 


IV 
III 
III 


19:00 
19:40 
19:60 


Th* following a 


re &11 the 


measures: 








1876.78 
1879.24 


87. 1 
89.6 


0.S5 

67 


De. 5 nights 
CiQ. 5nl|M8 







R. A.81h8m388. 
Decl; +0' 31'. 






A and B. 






0.39 
0.40 , 
0.38 
0.36 


5.0. .5.2 
6.0..5.1 

5.0. ,5.1 
5.0. .5.1 


rv 

IV 
IV 
IV 


19:25 
20:00 

19:00 
20:15 


B and C. 


(2. 2777.) 






38.47 
88,42 
38.88 


..9.5 


I 
III 

HI 


19:86 
20:15 
19:10 



A rapid binaTy, Bnppoaed to have a period of about 14 years, or posEtblr 
hftlfof that. The only ufaBures mnde before (hose given below, are by 02^ 
■Dd they are not near enough togeiher to determine the period, until furtber 
continDOUs measnres are made. The change in the dlslaat star Is the result 
of the proper motion of AB. 

A and B. 
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AB and C. 

18S3.30 38.8 97.40 S. \% nigbts. 

1886.05 37.4 28.07 X S oiehta. 

1863.14 37.0 33.7S De. 8 niKbtt. 

1860.60 33.7 37.98 IS. 4nfKhtB. 

1881.46 23.3 38.6B fi. 3 Dighta. 



.pricorni H. 3040. (4.5 and aS.) 



SI: 10 
19:30 
30: IQ 



(6.6 and 8.5.) 







R A. 51h3lm348. 
Decl. -0° 56'. 






1881. 6«t 
.647 
(.688 


163.0 
163.0 
163.3 


31.37 6.8.. 8. 5 
31.40 6.5. .8.5 
31.33 6.5. .8.6 


I 
I 

I 


31; 10 
30:15 
19:40 


ITo other recent 


meaaares, hot unchanged. 






1838.77 

1681 .as 


1«3.0 
168.1 

I 


81.05 £. 5nighla. 
81.38 A 8 nights. 

2817. (8.3 and 8.4.) 

R. A.2<,b8Bniiga. 
Decl. -0° 6'. 






1881.644 
.647 
.668 


156.0 
1S5.8 

155.7 


36.13 8.5..8.6 

36.13 8.3. ,8.8 

36.14 8.3. .8.2 


II 
I 

I 


30:60 
30:08 
19:45 


No other late u 


Baa ares. 


Evidently without flensible 


ohaDge. 




1838.75 
1881.65 


156.3 
165.8 


35.94 S. Snigbta. 
36.18 A Snighta. 








i". 2837. (8.5 and 8.5.) 










R A. 211i 43m 498. 
Decl. +83° 23'. 






1881.458 
.460 
.488 


301.1 
301.9 
301.4 


3.68 6.5. .8.7 
3.66 8.5. .8.5 
2.66 8.4. .8.4 


Ill 
II 

I 


1&;65 
16:40 
16:16 


Change In angle and distance la clearly shown: 






1833.30 

1866.24 
1881.48 


331.3 
306. 3 
301.5 


3.16 2. 3 nights. 
3.31 De. 3 nights. 
2.67 A 8 Dighta. 







D,g,.z,d, Google 
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Sb. 336. (8,0 antl 8.5.) 







R. A. aih 50m 8«9. 
Decl. +5° 2T. 


1881.503 

.581 
.600 


234.7 


,103.17 8.0. .8.5 
103.24 8.0.8.5 
103.11 8.0. .8.7 


other measures since Soutb and Herschel. 


1823.77 
1681.56 


230.0 
334.0 


105.86 8h. InlgU. 
103.17 p. 3 nights. 




a 951. (8.7 and 9.0.) 






R. A. 31h 50m 14b. 
Dad. +32° 8'. 



1881.410 



31:10 
21; 40 
19; 30 



8.20 8. 8.. 9.0 I 19:25 

.499 t^.8 9.63 8.7. .9:0 I 30:10 

.686 85.0 9 46 8.6.. S.O II 20:47 

Herschel's first estimate of the distance was 10', scd later ODly 8^', ft 
vblcb he Inferred change. The only meaanrea of distance are : 



87.3 



3. SO 



Anon. (8.5 and 8.9.) 



8.5 .9.0 

8.5. .8.8 
8.6. .0.0 



I Pegasi. H. 962. (6.0, 12.0 and 12.3.) 



6.0..I1.5 
6.0. .12-0 

-.13.0 



20:45 
33:30 
20:06 



222. 5 0.93 

323.6 10.18 
222.4 10.13 



..12.0 
,.13.5 
..12.4 



30:40 
33:30 
20:10 
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All the measures of tbis'fiae triple are of recent date: 
A and B. 



18S7. 19.8 

lffl6.T7 17.3 

1876.60 18.6 

1801 .« ao.7 



De: 8 nights. 
HI. 4 QigbU. 
/?. 1 nights. 
ft. 8 DighU. 



1876.77 231.1 9.94 HI. 4iiights. 

1879.74 238.0 9.7tf Cin. I night. 

1878.59 asa.O 10.04 /J. 1 night 

1861.64 223.6 10.08 A Saighta. 

$. 174. (8,1 aod 11.3.) 



292.8 9.2S 8.D..11.G I insl:00 

298.6 9.03 e.0.;il.O I ;^ 19:60 ■ 

21)2.3 8.96 8.3. .11.5 I 20:10 

le evidence of change. The folloning areal'^tbe measarea: 



1878.15 287.9 

1878,77 290.6 

1881.61 S93.0 



De. S nighta. 
Cin. 2 nlghU. 
fi. 3 nigtits. 



^ 706. 



1881.540 
.717 


i6'.9 


3.79 
2.79 


7.8.. 13 I 
8.0..12 I 


16:60 
19:86 


18B1.68 


16.9 ■ 


S.79 


T. 9. .12.5 








AaadC- 




1681.640 
.717 
.747 


23418 

287.4 


29.36 

29,28 
28.91 


.10.6 I 
..11.0 I 
..11.5 


10:46 
19:40 


1881.67 


286.8 


29.17 


-.11.0 






12 Lacert^. S. 815 


(5.7 and 9.7.) 








R. A. eSh 36m 6s. 
Decl. +39° 86'. 




1881.414 
.419 
.449 


16.9 
18,1 

16.8 


70.92 

70.25 
70.84 


6.O.. 9.6 I 
6.0. .10.6 I 
5.0. . 9.0 I 


18:50 
19:26 
18:38 


Ho otiusT measare since Eioatta. 







■jCiOOi^lc 
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n.«71 SOT. 4 

.711 212.6 

.717 310,5 



73.07 B. 9 nighte. 
70.60 A 8 nights. 




I. (8.9, 8.5 and 10.7.) 




R. A. 23h 48m 18s. 
Decl. +44° 7'.' 




A and B. 




1.13 , iir 

1,09 7,0.. 8.0 III 
1.05 6.8..9.0 III 


19:20 
21:00 
30:40 


A and C. <=H. 1828.) 




27.19 Ill 


19:26 


37.08 ..11.0 11 
26.75 ..10.6 II 


31:C6 
20:15 






A and B. 





1.07 Dc, 7 nights. 

1.09 fl. 3 nights. 

A and U. 

36.43 De. 8 Digbta. 

^T.Ol /i. S nigats. 



R5898. (AB.=7,9; C,=10.9; D.=8,3; E.=8.5.) 



A and B (=0^^, 484.) 

eo.4 0.3S &.0,,8.5 

AB and C(=2. 2866 rej.) 



366,4 
356.8 


31.00 
30,82 


■..10.8 
.11.0 




AB and D ( 


=S, 820.) 


380.1 
379 9 
280.3 
379.8 


130.91 
121.00 
131.48 
121.38 


8.0.-8,6 
7.8 -8.8 

7.8.-8.4 
8.0. ,8,3 




D and E (= 


S. 2985.) 


230.1 
317.9 
318.6 
318,5 


9.98 
3.36 
3.24 

3.79 


6.5.-8.8 
B.2..8.4 
8. 4.. 8, 6 
B.0.-7.3 



18:35 
19:36 
-10:50 
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The close pair was discovered by OS. The difBcalty of measuring so 
close a. pair ma; explain the differences 1q tbe angles. Thefollowiog are all 
the measures: 

A and B. 



1846,43 ni.l 0.36 02. 2 nlghU. 

ISSS.SS 99.3 0.40 O'S. S nights. 

1867.66 89.5 .... De. 2 nlghta. 

18BO.03 93,6 0.33 fi. 2 nights. 

1881.69 90.4 0.33 fi. 1 night. 



•tar in Heuaurfe Hicrometrlcee. The only 
AB and C. 

1855.66 256.4 80.73 OS. 2 nlghta. 

1881.54 356.6 30. SI A 3 nights. 

The wide pair, A.D. ie certainly S. 820, thoagh the R. A. given by South Is 
about 8m less. There Is nothing in or near that place. As this star has not 
been before idenlifled, there are no other a 



a sensible change is 







AB and U. 


1836.37 
1881.66 


379.8 
280.0 


130.89 B.3ntgUt8. 
131.19 ^.4nlghta. 


As will be seen 
the Struve pair; 


from the following measures there la 


1833.66 
1858.44 
1881.66 


317.9 
216.4 
818.8 


3.09 S. Bnighta. 
2.17 02.1 night. 
3.07 li. 4 nights. 




H. 


1838. (8.4 and 8.6.) 

R. A. 23h 53m 69s. 
Deel. +66° 37'. 


1881.602 
.529 
.631 


268.9 
369.9 
270.6 


1.93 8.3. .8 5 
1.67 8.5. .8.6 
1.81 8.6. .8.7 


Cbanse Unot to be inferred from eslimales. The 
obserratioDB: 


1838. ± 

1878.76 
1681.63 


90. ± 
266.9 
269.8 


l.± H. 1 night 
2.10 CIn. 3 nights. 
1.80 fi. 3ni^ts. 




a 3158. (8.5 and 8.5.) 






R. A. 33h 54m 66s. 
Dec]. +70=7'. 


1881.681 
.659 
.630 


314.0 
216.8 
216.7 


1-06 8.5.. 8.7 
0.95 8.5. .8.6 
1.06 8.S..8.5 



30:19 
18:45 
19:40 



19:60 
18:00 
21:8» 
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Hsives angle 4S'±, and distance ^', andsayB, "almost certain thlg star is 
double. PoBition and distance from diagram." Tliere are no other n 
than those given above. 



n Cephei. 01. 489. (4.5 and 8.7.) 







R. A. 23h 4m 5s. 
Decl. +74° 41'. 








1881.658 

.688 
.717 


27.3 

27.4 
27.1 


1.39 
1.18 
1.36 


4.5. .9.0 
8.0 

9.0 


III 
IV 
HI 


21 
22 


05 
05 
30 




ire: 






1846.48 
1867.12 
1881.68 


851.4 
14.8 
27.8 


1.15 
1.27 

1.81 


02. 3 nights 
De. 5 nighu 
A 8 nights 






2 


Casaiopeae. a 823. (6.2 and 8.3.) 








R. A. 23)1 4m g7s. 
Decl. +58- 41'. 






1881.647 
.852 
.657 
.660 


163.0 
163.4 
163.2 
183.1 


167.91 
167.73 


6.0. .8.3 
6.8. .8.0 


I 

II 

I 
II 


20 
19 
18 
20 


80 
30 
25 
05 


The following 


tre all the 


measures. 








1834.70 
1881. 6S 


183.3 

163.3 


188.68 
167.85 


S. . nights. 
fi. 3 nights. 








f) 


80. (8.0 and 8.8.) 

R. A. 23h 12m 42b. 
Decl. +4° 45'. 






1881.641 

.709 
.717 


811.9 
312.0 
SlS.t 


0.81 
0.98 
0.93 


8.0. .8.7 
8.0. .9.0 

8.3.-8.7 


III 
in 
III 


32 

22 
21 


40 
00 
00 



Argelander gives the proper motion of tbis star as 0'.558 In the dIrecUoa 
of 101. '5. It is evident from the following measures .that the component! 
have the same movement in space, and form a binary system : 



p. XXia 100. 01. 486. 
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19; 40 ■ 

17:55 

18:00 



1881. B8B 268.7 75.72 II 20:40 

.619 260.3 75.96 II 18:W 

.633 280,3 76. OO Ill 18:05 

An Interegting quadruple' groap with several faint distaDt 'coInpantoDB. 
The close star, B, naB suspected by 03. la 1615, but measnred onl^ once s^b- 
■eqnentlv, in 1851. It does not appear to have been seen from that time till 
1880. There is no evideace of any great change. The duplicity of the dis- 
tant companion, measured by South and Berachel, waBdiscoveroi by Dawes 
in 1811, aad Independentty l^ OS. later. These slarsappearto hare remained 
nnchanged. The following are the measQrea of AB : 



1851.78 
1880.73 
1881.60 


886.8 
343.3 
846.3 


1.51 OS. 1 night 

1.88 A 2 nights. 
1.37 (i. 2 nighU. 

C «»rf D. 




1849.64 

1867 .94 
1880.73 
1881. fil 


221.2 

333. 8 
225.5 
331,1 


1.38 03. 5 nights. 

1.39 Se. 4 nltfhts. 
1.39 A 8 nights. 
1.36 fi. 3 nights. 

A. and C. 




1849.61 
1860.68 
1880.65 
1888.61 


269.3 
389.3 

268.9 
869.0 


76 10 02. 5 niijhta. 

75.63 De. 8 nights. 

75.60 fl. 3 nights. 

• 75.90 fS. 3 nights. 




The principal t 


neaaureB 


of the several faint companions 
,A and a._ 


are: 


18«9.76 
1880.05 


114.0 

U4.7 


13-38 De.Snlghla. 

43.53 fi. 3 nights. 

A and b. 


a= 9.7 
10.5 


1869.78 
1880.65 


838.5 
338.5 


87.11 De. 3 nights. 
66,91 fl. 3 nights. 
C and d. 


b= 0.3 
10. B 


1880.65 


337.1 


38.67 ;J. 2 nights. 


d=ll.6 


1869.16 
1880.64 


73.5 

74.1 


10.30 De. 3 nights. 
- 10.K> ■^. 8 nights. 


(=9.6 
10.6 
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19.4.) 



.599 
.504 


376.2 
875.4 


4.96 9. 7.. 9.8 
4.56 9.3.-9.3 


I 
I 


17:00 
80:20 


Probably withoat sensthl 


change. 






1833.83 
1867,01 

1881 .ao 


S75.0 

274.8 
376,3 

Sh 


4.36 2. anights. 

4.33 De. 

4.73 fi. « nights. 

358. (8.0 and 9.7.) 

R. A. 23b 48tft 18s. 
Decl. +31- 14'. 






1881.409 
.804 

.58S 


337,9 
327,0 

838.4 


37.68 80.. 9.5 
37.35 8.0. . 9,5 
37.76 8.0..XO.O 


I 

I . 
II 


19:45 
20; 50 
30:86 


following are all the measures. 


1822.29 
1881.63 


339.8 
337.8 


41.29 Sh. 1 night, 
3T,6i» /S. 8 nights. 








02. i, App.) 253. (8 . and 8 . 2 


) 








li. A. 3Bli 64m 59s. 
Decl, +68° 54'. 






188X.M7 
.6oi 
.663 


353.3 
353.7 

85a. 5 


100.83 8.0. .8,2 
100.51 8.0..8.3 
100.48 


I 
II 
11 


21:30 
31:00 
18:00 


The only measareH are the lollowing: 






1874.78 
1881.65 


353.3 
358.5 


100.51 De. 2 nights. 

100.65 p. 3 nights. 







01. (App.) 254 (8.0 and 8.4.) 
R A. 33h G5m Ss. 



BO, of Scbjellerap's Catalogae. The folloiriug 
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85 Pegaai. 



1861.449 20.1 16,13 6 0. .9.0 III 18:40 

.063 21.1 IB. 14 Ill 31:00 

.fl75 31.1 10.44 IV S3;00 

.086 20.6 16.47 II 20:2S 

A most iatereating Byatem from Uie large proper motioD, and parallax of 

the principal star. TQe close star was discovered in 1878. The measures 
■how rapid orbital motion. The motioa In apace is evidently common to 
. both components. BruuDow, from meaaures of A and C, fiads a parallax of 
0.'0S4 for the principal star. With this iQatrament the close pair is now ex- 
cessively ditflcult. and the measure ia not so certain as those previooaly made. 
The distance appears to be dimlDisbinK- and M so, it will Bonn be beyond the 
Teach of even tile largest refractors. The following are all the n 
the new star : 

A and B. 

1878.78 274.0 0.67 yS. 8 nights. 

187S.46 264.6 0.70 /f. nipbla. 

188(».09 398.8 0.6S fi. 5 nicbls. 

1881.07 Sll.O 0.08 A 1 QighU 

A and C. 

1878.54 83.6 14.40 (i. 4 nights. 

1878.05 81.0 14.76 /f, 4 ntghls. 

1870.61 29.1 IS. 31 A S nights. 

1680.57 20.0 10. 4t A 6 nights. 



16.29 p. 4 nights. 



212.8 
212.4 


1,32 
1.18 


7.5. .K.5 
7. 5.. 9.0 


III 
III 


21:45 
23:10 


212.6 


1.35 
A and C. ( 


7..'}- .9.2 
^ H. 998.) 






836.7 
836.8 


31.03 
30.60 


..11.0 
..11.6 


III 
III 


21:S0 
23:16 
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I. 8057. 7 5 and 9.7.) 



1881.589 801.7 3.54 7.«.. 9.5 II 28:00 

.60^ 800. e 4. no 7.5. .10.0 II 19:00 

.610 301.3 3.77 7.6.. 9.5 II 18:45 

The principal tXex has an anDual proper motioo, according to Arget&nder, 
of 0*.S79 in Ihe directioD of 84°.9. The smalt star is evldeatly movinE 
thioagta space with the other. 



Z 3059. (9.3 and 9.6.) 



Probably Qnchanged. The folluwiof; are all the measures : 



1838.43 834.8 

1878.75 827.6 

I8S1.67 831. 4 



S.85 3. 3 nights. 

Cln. 1 aighL 

2.09 /3. 3 nights. 



I. S062. (7.2 and 7.8) 



807.1 1.56 7.5, .8.0 

307.1 1.68 7.0..7.4 

807.8 1.65 7.0..8.0 



1877.60 
1879.45 
1880.60 

1881.60 



295.7 1.47 De. 5 nights. 
8i)1.9 1.50 HI. 8 nights. 
804.5 1.60 ji. Onighls. 

307.8 1.60 fS. 8olKhls. 
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VIIL OBSERVATIONS OF 84 RED STARS AND RE- 
DUCE A LIST OF 27 NEW RED STARS DISCOVERED 
IN THE ZONE OBSERVATIONS. 

The folIowiDg list of 81 red stars, 27 ot which are new, in- 
clades those stars found in the zones up to this tinie, and those 
specially looked up, for purposes of comparisou, by Mr. S. W. 
BuRNHAM and myself. Although the list is short, it coQtaina a 

few very fine stars, the most interesting being : 



Nova 1 58 45 + 58 40 

» 18 43 15 - 27 46 

Birmingham. 20 8S 33 + 47 37 



Name. 


R. A. IfiBO. 


Decl. 1880 


Date: 

1881, 


RemarkB. 




1 48 45 
3 43 5 
3 43 48 

10 31 38 
10 34 54 
10 45 4? 

10 B9 83 

11 33 86 
It 89 43 

11 51 59 

12 19 7 


+58 40 
+ 67 31 
+57 50 

-13 46 
+ 08 
-30 37 

+ 08 

+ 39 51 

+48 27 

+ 4 10 

+ 1 27 


July 17 
July 28 

May 15 
May 14 

May 15 

Hay 14 

May 14 
May 14 

May 14 
May I 
Mavl4 
Mayi4 
May 14 

May 14 

May 14 

May 14 

May 15 

May IS 

May 14 

May 15 


Fine red star; mag. 
Oood red star; 9 mag. 
Not very ted; 7-8 




B.60 




Not red ; B mag. 






9-10 mag. in p= 

90% 8=80'. 




this place. 


B.a68 


X Ur*it yellowish-red 

only. 
Yellowiab-red only. 
Very full red. 






B.281 

B.2e6 


12 24 14 

13 34 56 

13 33 16 
13 44 34 
13 52 10 
13 26 48 

13 43 IS 
-13 98 41 

14 4 18 


+ 55 

+ 03 

- 50 

- 6 

+ 18 25 

- 5 88 

-27 46 
+ 7 

-15 44 


Iteddisb \ 8.0 mag. 
No red star io tbis 
place. 




place. 




place. 


B.309 

Bunihun's No7& . . . 


not "double." 
StroDg yellow; very 

little red. 
Bplendid red star. 




red. 





11 — Wash. Ob. 
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R A. 188a Decl.1880. 



-15 44 

-15 58 



B. 837 








U 18 4T 


+ 26 15 




14 33 34 


- 5 27 


B.889 



Nova.,.. 

B. 4OT... 

Nova.,,. 
B. 41S... 



Nova., 
Nova.. 
NoTa.. 



B. 424. 
B, 43l'. 



14 61 

14 57 



15 15 84 

15 29 45 

15 31 .. 

15 :t5 20 



17 13 44 

n 23 83 

17 '28 IB 

17 38 SB 



17 41 26 
\h"4s""<i 



-38 45 

-27 44 

-13 40 

-19 17 



4-12 86 
4-81 16 



Haj39 
Mar 24 

Hay 11 

MiyU 
Mar It 
May 14 
May It 
May 15 



May 33 
May 23 
May 15 
Hay2i) 

May 18 



May 28 
May 1!3 
MBy2» 



May 20 

May 23 
May 30 



Strong red yellow; 

5-S mag. 
KeddiBh 8.8 mag. A. 

star 11 mar. in p = 

160', 8 = 8'. 
Yellonlsh led; not 

red. 
Fine yellow; not red. 
Fall red; 8 mag. 
Fine red. 
A little reddish. 
Not red; a little red- 

dUb. 
Red : 8 mag. 
Strung reddish jel- 

'"w ; 7.8 mag. 



Red ; 7 .6 mag. 
Red; 8.5 mag. 
Not a red star. 

Reddish; 8.8 mag. 
Strong reddish yel. 

Reddish; 8 mag. 
Strong red-yellow; 

0.5 mag. 
Not red ; straw color. 
Reddiab.yelU 

mag. 
Not red; lemon-yel. 

low. 
Red ; 9 mag. 



7.5 



Red; 

Dull red ; 8 mag. 

Red-yellow Btar; 7.5 

Red ; 7 mag. 

Good red star; 9 mag. 

Red; 8.5 mag. 

No red star In this 

Reddiah.yellow ; 6.5 

Red ; 8 mag. 
Red ; 8 mag. 
The s. p. star of M. 7. 
It la of quite a dif. 
rerent color from the 
! oibeis. Reddish- 
I yellow. 
I Teltowlsh red. 
Du<l red; not "beau- 
tiful ruby." 
, Reddish ; 8 mag. 
Pale yellow; not red. 
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Nov* . 

B. ISS. 
B. 43S. 
B. 437. 

B. 448. 

B. 466. 
B. »8. 

B. 405. 

B. 473. 
B. 478. 

B. 487. 



NoT8=02,(app.)181 
Nova =4 Volpeculie, 
B. 494=3 Cygai . . 

B. 4IKS 

B. 497 ... 

B. 505 

B. 509 

B. 611 

NoTS=h.l470.... 

B. 508 

Biroiloebam 

Ko*a 

B. 692 

B. 696 

B. 600 

B. 609 



1. A. 1880. iDecl.l 



ia 


8 


1 


IM 


11 


20 


IH 


i;i 


10 


IH 







18 


18 


88 


16 


26 


9 


IS 


JW 


9 


18 


88 


40 


18 


46 


46 


IR 


51 


26 


18 


S2 


4 


10 


3 


37 


t» 


16 


15 


10 


VO 


V.>. 


19 


"» 




19 


HI 


4 


19 


21 


«K 


10 


27 


W 


19 






19 


K9 


1 


19 


59 


19 


flO 


16 


64 


'40 


m 


U 


Bl 





83 


ill 


3fi 


IS 


HI 


411 


19 


•^1 








11 


2ft 


SH 


6 


H 








28 


63 


8 



Hay 20 

MUT14 
Ha7l4 
May 14 

May 14 



hU 12 
h28 69 



-18 34 
-8o 55 
-IQ SB 



May 14 
May 14 

Mny 14 
May 14 
May 14 
ADg.Sl 
May 14 
May 14 
May 24 

Juoen 
June 17 

Sept. 9 

Aug. 9 

Aug. 9 
Aug. B 
Aug. 9 
May 26 
July 17 
Aug. 2% 



Dull red; 8 mag. 
Dull red ; 6 mag. 
Faintly reddish. 
FttiDtl V redtlUb. 
No red siu 7.S mag. 

Flue red ; not " crim- 

TellowiBh. 

No really red star 

A red Btar, 6 mag.. 
near tble place. 

Red. 

Good red star: it bas 
a compaaion 30' ofl 
of a different color. 

TellonlBh-red; corn- 
pan ioD not a pec i al- 
ly blue. 

One component ni. 

Reddiah. 

Fine yellow red star. 

Red. 



Reddish. 

ReddiBh star; blue 

companion. 
Red ; 8 mag. 
Blood led; 8.7 mag. 
Red; 8.5. O. A. 8. 

21134-B. 
Fine red. 
Red -yellow. 
Red yellow. 
Faintly reddlgfa. 
Reddish; 6 mag. 
Vivid red; 7 mag. 
Go-id red star; 7.8 
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Fi-. 3. Jiim!25. 



Fig. 3., June 26. 
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Pig. 8. July 13. Fig. 10. Julj U. 




Fig. 11. July 17. Fig. 12. July 18. 
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IX. OBSERVATIONS AND DRAWINGS OF THE 
GREAT COMET OF 1881. 

The following obserratioDS were made by myself with the 15^ 
inch equatorial and the aone eyepiece. The cuts are facsiniilea of 
drawings made at the telescope and are kindly lent by the editor 
of Science. Except in the cut of July 11, the darker the shading 
the brighter the corresponding part of the comet 

The Washburn Observatory is 0'' 49" 26'-8 west of Washing, 
ton. The times are, however, Chicago mean times, or correspond 
to a meridian O*" 7" ll'l east of our own, that ia, O*" 42" 14'-7 
west of Washington. 

Figure 1; June 21, 14" m. t. — This figure is intended to show 
the whole straoture of the head of the comet, with its envelopes. 
There is a star within the tail. 

Fignre 2 ; June 25, 10'' ra, t — Sky hazy and outlines of the 
comet not well seen. The drawing shows only the structure of 
the head. The nucleus is not round and is eccentric in the envel- 
opes. The arrow shows the parallel. 

Figure 8; June 26, 11" 22"" m. t. — Hazy and cloudy. 

Figure 4; June 27, 13" m. t 

Figure 5 ; Jane 28, 10" m. t 

Figure 6j June 29, 9" Z(y° m. t — I was absent from Madison 
till July 8. 

Figure 7 ; July 8, 10" 35" m. t Moonlight The nucleus ia not 
doable. There ia a dark narrow channel between the following 
side of the nucleus and the envelopes, as in the figure. 

Figure 8 ; July 11, 9" 30"" m. t — Strong moonlight and twi- 
light. This cut gives bright portions of the comet by white 
lines. 

Figure 9 : July 18, 9" 80" m. t. 

Figure 10; July 14, 10'' 20" m. t— Moonlight 

Figure 11; July 17, 10" 45" m. t 

Figure 12 ; July 18, 9'' SO^-ll" 0" m. t— The nuoleua is double 
(it has not been previously), j?=275'', s=l'-5, with a dark space 
between the parts. 
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'' July 19 ; 9" 45" m. t — Appearances same as last night, but 
fainter. The oncleaa is eloDgated in p=280°±. The secood 
nacleus is id jj— 270", 3=l"to2'. 

Julj 24; 9" 357 m. t— The oucleiia is duQbla, p=225- (4), 
s=2'-62 (3)- The diameter of the priuclpal nucleus in ^=135", is 
l'-68C2). 

The micrometer measures bj Mr. Burnham. 

July 28; 9" 3'" m. L The nucleus is round. 

JqIj 27; 10" 10'" m. .t. — The nucleus seems elongated in 
p=2oO", but I. am not sure. 

After this date the comet was examined on several occasions 
without finding anv peculiarity worthy ot mention. It is to be 
noted that there is no doubt whatever as to the fact that the 
nucleus was double on July 18, July 19 and July 24 I am. 
almost equally positive that it was not double on the other dates, 
specified. 

It appears to, me that these obiervationa are of interest in 
connection with those of Prof. 0, Ston'E iit the Cincinnati Obser-. 
vatory, and of Mr. Wendell at the Harvard College Obseiva- 
tory. , , 
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X. iMISCELLANBOUS 0BSEBVATI0N3. 
[NoTB.^-The limes g\Y9a are Cblcngo mesa timCB,] 

Meteor. — Oa April 4, 1881, at 7" 25"", a' bright mfeteor was seen 
to move from a few degrees north of tbe equator on the meridian, 
towards the s. 3. yv., pissing near 8. Ononis. About' 10° orlS" 
below 6. it exploded, and its train was visible 10° or 15° further. 
It was of the same color as and about of tbe brightness of Yenas, 
with which it was immediately compared. 

Aurora Boreulis. — Displays of the Aurora have been seen as 
follows: 1881, April 18, from 10" 0" to 10'' S"*. It may have 
been visible a few minutes bsfore 10", but certainly not long 
before. It vanished quite suddenly at 10" S'". 1881, April 27, 
an arch with streimers appeared at 9" 55™; the streamers disap- 
peared about 10" 0", but the arch remainei til! IS*' 25", when it 
was bidden by clouds, 1881, April 28 : Aurom beginning at 12" 
20". 1881, August 20: Bright aurora first seen at 12" 30". 1881, 
November 23 : Bright aurora from 8" 10" till after midnight. 

2Wmif of Mercury. — The first and second contacts of the tran- 
sit of Mercury, Nov. 7, 1831, were observed by Mr. Burnhak 
«nd myself at the Lick Observatory, Mount Hamilton, California, 
as follows : 

IIOLDEN. 

Contact I; 2" 11" 02'.3. 
Conuct II ; 2" 12" 25'.8. 



Contact I; 2" lO" 41M. 

Contact II ; 2" 12° 6'.7. 

Duration of ingress, Holden; 1" 2S".5. 

Duration of ingress, BtrRNHAM ; 1" 24:'.6. 

The times are local mean times. 

My observations were made with a 4-inch comet seeker, a 
polarizing eye-piece and the highest power I could fit to the appa- 
ratuB, — about fifty diameters. Mr. BuBNBAJf's were made with 

D,g,„ZHK>yC.OOgIe 
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the 12-ioch equatorial, with aperture reduced to 6 inches, a polariz- 
ing eyepieoe, and a power of about SOQ-100 diameters. 
The position of the observatory is asBumed to be : 
}.=V 58" 14'.6 W. from Washington. 
tf>=+S7°21'3'. 
It is qaite possible that this position is as much as one mile out 
of the way. 
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METEOROLOGICAL CONSTANTS FOR MADISON. 

I have askftd Mr. C. A. Shaw, Observer of the United States 
Signal Service, to extract for me from the records of his office 
such meteurologicul data as would serve to exhibit the character 
of the climate oE Madison for the last ten years. This be has 
very kindly done in the most complete manner, and his tables are 
printed in what follows. 

From these valuable tables the following deductions may be 
drawn, using the means of the whole ten years of observation : 

The eka^ dayi (cloudlnesB from to A) "^^ 27.8 per cent, of alt. 
The fair dayt (clondiDess from J'j to U) are 42.8 per cent, of all. 
The doudy dayt (cloadineaa from ff to 1) are S9.4 per cent of all. 

Or in Other words, the 366 days of any year are likely to be 
divided into 102 clear days, 15Q fair days and 107 cloudy days. 

The mean actual reading of the Barometer (reduced to 32°) was 
28.949 inches. 

The mean Thermometer was 46. °0 I", (according to the Smith- 
sonian Temperature tables the mean annual temperature is 45.°4F.} 

The mean Relative Humidity was 72.5. The mean cloudiness 
■was 4.9 (I0=perfeclly cloudy), 

The highest temperature^ for any month (July, 1874) was 96" F. 

The lowest temperature for any month (December, 1872) was 
-28° F. 

The mean rain fall (from the observations of 1879, 1880 and 
1881) was 44.96 inches. 

A SDMMABY OF THE MKTKOHOI.OGICAL RECOBDS AT MADI80S 
FOR THE YEARS 1872-1881, INCLDSIVE. 
Compiled by C. A. Shaw, Obierntr, V. B. Signal Bervtee, 
In the following tables, the amount of cloudiness is estimated on 
a scale of to 10, a clear day being one on which the sum of the 
amoant of the clouds of the three daily observations does not 
exceed 8, a fair day, one from 9 to 21, inclusive, and a cloudy 
day, from 22 to SO. 
There was no instrument available to measure the velocity and 
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force of the wind until October, 1878. As it was estimated oa a 
scale of to 5, or light, gentle, Iresb, brisk, gale, the actual 
velocity cannot be accniately determined, and it is given as esti- 
mated from the recorde. 

The excess of the number ot days on whieh.rain fell, daring the 
last three years, from Signal Service reports, is doubtless due to 
more accurate attention to minute precipitation. From 1872 to 
1878, inclusive, the data are extracted from records kept at the 
University of "Wisconsin. After that date they are copied from 
the booka of the U. S. Signal Service station in the city ol 
Madison. Those numbers enclosed in ( ) are not means, but 
maxima or minima. 
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